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( ] ) Memoirs of the Royal Meteorological Society，Vol. No。21 


一 , 
度 | 赤道 lo| ?20 so| ao| 
.339 .334 | .320 .297 .267| .232 .193 | .160 .144| .140 
外 放射 | .271| .282 284 | .282 | .277| .272 | :252 | .252 
? 之 较 CaVCm /Min | + .068 | + .052 | 036 +.013 一 045 一 .079 | 一 100 一 .108 
热能 之 以 每 分 流 
(4) 每 Cm， 之 度 图 计算 | | 0.69| 1.241| 1.63| 1.83| 1.82| 1:56| 1.23| 0.73| .00 
Cal/107. 
曲 工 代表 地 面 之 有 效 射 
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曲 地 面向 外 之 放射 
曲 每 分 通 过 度 圈 平 热 能 之 


曲 代表 每 分 通 过 每 Cm 平流 热能 之 
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-一 / / 4 / 
: 
A = 1.0= 正常 大 所 之 温度 分 曲 
sS= 温度 分 之 曲 
A= 72.0= 二 倍 正常 大 所 之 温度 I = 正常 大 气 之 温度 
A=1.5= 一 倍 牛 正常 大 所 之 温度 分 工 = 正常 大 牛 数 之 分 。 


= 二 倍 正常 大 行 之 温度 分 
大 所 之 强 地 面 气温 天 傈 ( 氏 ) 大 所 运行 之 强 气温 分 傈 ( 德 氏 ) 
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(1 ) of Climatic Changes, 
Ceografiska Annaler 1935， Hatft 3 _ 4，p251 
《2 ) Defans, A. Die Zirkulation der Atmosphire in den gemaissigten 
Breiten der Erde， 1921. 
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Uppsala 冬季 与 冬 地 之 相关 傈 数 
站 名 | 度 | 度 | 相 数 | 可 能 误差 | 年 数 
Uppsala 17038' 一 一 一 一 42 
Leningrad 59050 N 30016' 0.788 十 0.04 37 
Berfn 52033'N 13021' 0.506 士 0.07 42 
Thorshavn 6203'!N 6045 0.605 士 0.07 42 
New York 40043'N 74o0'wW 0.473 十 0.08 42 
Toronto 43040'N 79024'W 0.437 士 0.08 42 
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Chicago 41053'N 87037'W 0.428 
Ponta Delgada 37044 N 25040 VV 0.241 十 0.09 
Rom 
Barkerirlle 5302'N 121035'W | 0.120 | 士 0.10 33 


SS 
5od6 冬季 气温 与 下 列 各 城 冬 季 气 温 之 相关 保 数 
67o17?N 冬季 -一 | 41 
CNova Scoia) 季 -0.05 | 37 
5800N 340.0VV 冬季 一 0.70 23 
72o46)N 入 季 温 一 0.46 31 
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( ) Sir glibers 。、Walker，VVorlc Woather I-V Memoirs of the Roal Meteorological Soiety 
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冬季 北大 西洋 大 气 动 周转 大陆 冬 季 气 之 关 
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(图 中 数字 需 相 关 傈 数 ) 
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四 
十 四 年 来 上 海 七 月 东南 季风 和 与 西南 季风 时 数 之 比较 
以 小 时 位 
东南 季风 | | 西南 季风 | 较 
1915 107 一 5 23 十 3 
1917 十 42 
1919 一 48 15 
116 0 -14 
1921 104 34 +14 
139 +27 11 
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1924 143 十 31 0 一 20 


1925 101 | 


1926 92 一 20 14 一 6 


1928 135 十 23 12 
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Honoiulu Irlutsk 七 月 与 下 列 各 地 气 相关 傈 数 


站 名 度 | 殊 度 相关 傈 数 
Dutch Harbor 530557N 16600307VV 一 A 温 一 0.09 
430207N 145035" 七 月 温 一 0.06 
Vladtivostok 4307N 131054 : J 一 A 温 25 
37517?N 126032? J A 温 -0.23 
Tsingtao 360N 1200457 一 A 温 一 0.10 
121025'E 一 A 温 +0.31 
Hankow 30035N 114017' | 一 A 气 温 0.02 
127o41' ] 一 A 温 +0.17 
Calcutta 22032?N 88024) 一 A 温 一 0.05 
ongkong 220187N 114010) A 十 0.20 
Moncay 2103tN 107051 月 氛 温 一 0.10 
Honolulu 21o19N 157032?7VW J A 温 
Rangoon 16047)N 96013) 七 月 温 十 0.04 
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Batavla 


.6o112S 106050) A 气 温 0.24 33 


站 名 | 度 | 度 | 要 相关 保 数 | 年 


Nemnuro 43020N 145035" 七 月 十 0.21 41 
Vladivostok 一 A 温 +0.06 | 38 
CR 37o17N 126o32 一 A 气 | 
Zikawei 121025， J 一 A 氟 温 | 0.08 47 
114017?E J 一 A 温 0.25 22 
Nabha 26013?N J 一 人 气温 一 0.03 40 
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Rargcon | | 七 温 | 41 
Manila 14035'N 120059)E J 一 A 氟 温 33 
| 6o11'S | J 一 A 温 +0.12 35 
Cape Iown yderapbaad 七 月 度 与 下 列 各 地 气温 之 相关 傈 数 
站 名 | 度 | 度 | 要 相关 保 数 | 年 
Dutch Harbor | 53055N 1660307VWV J 一 A 温 一 0.08 34 
1rkutsk 52016'N 104019) ] 一 A 温 | 一 30 
43020N 145035' 七 月 温 十 0.09 41 
Vladivostok 4307?N 131054" J A 气温 一 0.57 34 
Chemulpo 370177N 126032? 一 A 十 0.29 26 
Tsingtao 120045， J 一 A 温 二 34 25 
Zikawei 31o1DN 121%25) J 一 A 温 +0.05 41 
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oo 
Hankow 30035N 一 A 温 +0.30 20 
Naha 26o13'N A 温 40 
Culcutta 220327?N 88024) A 温 十 0.04 27 
Moncay at3bN | ，107o50E 七 月 气温 0.13 24 
| 1570327W J 一 A 温 | | 35 
16o47?N 96513 | 七 月 一 0.10 
Mania | 120059 J 一 A 温 +0.04 33 
Batavia 6o11?S 106050' 一 A 温 +0.09 | 35 
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南 历年 来 之 去 及 对 
2 3 | 8 9 10 11 12 
1929 6.314. 1 8. 912.476.816.206.521.14|5. 8 9.874. 535. 54.91 
1931 6.94.338. 5 .586， 8， .447.2 2112. 539. .320.496.5j22。 .9115。 .66 3 9.856.6|8， 85.20 
1932 5.44.616. 026.15. 067. 4 8.898. 22|7. 826， 521.278， 321。 7.905， 14.52 
1933 23.347， 657. 6 .89. .oj7.3 .3113 208， 618. 3 16， 637.910.2 255， -8 
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度 | 要 相关 系数 | 


口 300357N 114017) A 雨 量 一 0.40 
A 月 奥 量 之 相关 保 数 
香 114010E 一 A 雨 量 | 一 33 
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青岛 ] 一 月 和 雨量 之 相关 保 数 


| 


青 | 120045E J 一 A 雨 量 


徐 家 一 A 月 与 雨量 之 相关 傈 数 


徐 家 | 121025) A 雨 量 一 0.33 


50 


1 
| 
| 
| | 
| 
| 
| 1 
| 
| 
入 
1 
| -一 一 
| 
| 
一 | 
| 


671 


-一 -一 一 一 
| 


672 


1] 


ar.Calm 


26.8 25.1 
3:6| 28.7|30. 23.6| 28.6 


26.。5 29.4 27.7 


22. 8 
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26. .8 28. 


26.。2 


| 27.3 
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年 份 | 日 
期 N NNE NEP|ENE| |ESF sE S wwNwNw 
1929 | 月 8.2 25.4|24， .0 : 23. 825.6 26. 5 7126.2 26.9 24.0 
月 28， 126， 27.0b7.7| 8 27.6 28. 5| 31. 3 32.3 
5 26， 3| 26， .9| 27.829.129. 4 9.2 .2 29.8 0 
1930 大 月 24， 4 23.621.9 21 24， 625.4 26.0 8 25.1 23.4| 24.3 
9 28.527. 27.2|29 .5 27.829.8|28.628.6 30， 31.0 34， 5| 
23.5 25.1|25.9 28.128.9| 28.127.9|28.3 26.6 29.3 .3 29 .2 2 26.3 4 23， 
1931 | 夫 24.021.9| 22.6|22.4 22.923.827.326.4 27.728， 28.2 27.4| 23.1 24.6| 23.4 
七 “月 |24.6 24.524.1 23 .123.6 24.4 24.9|26.424.8 28.0 26， 6 26.8 26.0 24.5 24.1 
从 月 29.0|2941 27.1|28.2 29.931.6 32.2 23.0 
1932 | 六 “月 24.3| 23.023， 23;523.9| 23。 1123.224， ?23. 0 27.227.8 26 .6 23 .6 22.5 23.5| 
七 月 一 | 21.825.7 24.129.8| 27.: 27.2 | 28 .5| 
月 25.8 26. 8 27. 3 28. 4| 29.229.230， 9| 28.129.3| 30.1 0 30.1 9 3| 
1933 | | 23.7|24. 9| 26.2|25， 5 28.2 |24， 7 22.4 7 
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七 月 26.8 27.527.9 27.128.2 


629， 032.7 8 30.2 30.3 3 28.5 一 26.1 28 .7 


月 28. 9 27.828. 9 27. 6 428. 2 26， 5 29.131. 30.0 30.1| 28.8 27.0| 二 27.4 28.4 
| | 


站 名 | 度 | 度 | 要 素 | 相关 保 数 | 年 
Dutch Harbor 53055N | 1660307VV D 一 温 一 0.09 24 
aoN 1450357E “| D 二 0.38 40 
Chemulpo 37017)N 卫 一 氧 十 0.43 25 
Tsingtao ”120045) D 温 十 0.35 24 
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Zikawei 31e110N | 121025 ”| D | 十 0.23 41 
Hankow 30035N 114017 D 一 F 二 0.63 18 
Calcutta 88o24)E D_F 温 +0.01 41 
Hoogkong 22o18N “| D 温 +0.06 37 
Manila 14035N 120059， D F 温 41 
Port Darwin 12028'S 130051E D F 温 +0.05 | 
Victoria 48024?N !23019W D 所 35 
Sitika | 57oPN 135o19VWV D + 0.15 29 
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Ikutsy-Honolulu 气压 梯度 之 适用 


〈《 一 ) 
0327 X=Diy=D,， 
40X118X188 =188 
( 见 附 表 二 ) 
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附 
1907 | 十 8 1590 1790| 4 |1801 二 地 
一 | 二 5 | 第 
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篇 期 本 角 四 册 每 售 零 元 二 邮 连 定 预 期 六 年 每 


价 原 售 仍 大 


路 江 珠 京 南 或 号 九 司马 兵 城西 平 北 : 


二 四 九 


店 书 活 生 上 处 办 代 报 公 大 海上 


: 售 代 


| 
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from Lienhualing，showing the dissect- 


Ion lnto_ huge towers and deep gashes, tvpical for the Southeast- 


ern part of Huangshan，where onlv one set of joints(NVWV-SE) 


well developedG， 


天 都 一 自 ， 立 之 状 ， 东 


南部 山 之 典型 ， 其 西北 东南 方向 之 季 理 
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上 ，Looking 上 ast from the 
rim of the plateau pnear Sheh- 
sinfong，deep gullles wlth vertl- 
cal walls and crests of needles 
and pinnacles are carveG out of 


the closely ]olinteG Sranite。 


自 原 之 过 始 信 


Fig。2 “Looktng from Iento- 


fong on to the path jeading up 
throush jointed granite to Wen- 
szZeVvuantemple。 

花岗岩 之 而 去 文殊 
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Flg。4，JIn the Southwestern corner of Huansshan，Yinmenfone，seen from Lienhua- 


GilissecteG by parallej gullies that follow the predominant 入 joints， 
The jlateral crests are cavered with lsght-coloured sanG，Pproduced by the weathering 
of tbe Siranlte， 
一 一 在 黄山 之 西南 目 ， 其 下 深浅 ， 沿 东 北 
西南 方向 之 。 其 侧面 花 岩 风化 所 成 之 沙 所 。 
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Fig。5。 工 he Southwestern part of the summmit-plateau of Pngtienkang，seen from 
Fuangminting。BehinG Yunmenfong there are the pyramiG shaped of 
the phvyllitic reglon。 

平 天 三 台 原 之 西南 部 ， 目 光明 顶 景 。 委 之 后， 见于 枚 
区 域 之 金字 形 山 势 。 


RS 
、 
3 
、 
, 
| 


Eig。0，The U-shaped valiey of Banshansze， with Tientofcng towering above it， 
工 he glaclal striae shown In Fig。7 are on the vertical slope of zeyiinfong，、the 
crest In front of ientofons， 

牛山 前 之 0 字形 山谷 ， 天 都 上 ， 第 七 景 所 示 冰 川 之 痕 
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痕 ， 在 牛山 谷中 之 东 便 上 


Fig。( 
工 he glaclal sS h 
glacial striae on the Eaitern wall of Banshansze- vajlley， 
: 


Fig。 8 ，The smoothened concave rock-surface on the bottom of the 


gorge of Laolungtang，due to glacial or eplsodlc torrential eroslon。， 


老 龙潭 谷底 光 之 石 由 川 作用 或 山洪 急 之 


Fig.。9 。Leontopodium (Edelwelss)，on the Plateau near Krangminstins， 


薄 雪 草 一 一 在 光明 顶 附 近 之 举 顶 台 原 上 网 之 
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Fis 10 ，Granitic dome in the Northern FEart of 


Shensi ”Province。 Joints ar- almost lacking。 Cr stalline 
schlsts ln the ackerounc。 
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Department of Geograpphy 


National Central University 
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DiPthenkang Plateau 0/o and new dranage 


平 天 古代 及 近代 之 水 系 


一 New drainage 近 代 水 系 oljd drainage 


代 水 之 推测 ne Plateau rim 人 台 原 之 1 30.000 
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| 数 起 | 一 一 
数 标 | 6 产 斤 年 斤 年 斤 年 斤 地 强 
292.3 
10 .9 3 (31.8) 一 一 一 一 | 州 夷 第 
10。 (-1.9) | (73.44) | (39.6) 
171.27 | 209.7| 270.01 
-1.8 | -3.8 | 217.0 | (-26.73) | (-24.3) | 《39.6) 渡 
214.02 | 428.04 
18 .1 58.1 | 321.0 | 《14.25) (105.03) 一 一 | 州 党 
214.2 | 131.58 99.0 
-2.9 | -4.3| 148.3 | (-1.89) | (1152) | 黄 
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附 表 一 ”由 南京 至 各 省 省 会 里 程 时 间 才 


省 会 | 路 | 公 路 | 计 
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时 间 | 时 间 | 长 | 时 | 


夏 | 59 时 36 | 604 ?0， 10 | 2,662 |79，46 济南 


青海 40,29 | 1220.6 ,40， 41 | 2,391 |81 10 卫 路 公路 开 封 ， 西 
| 45,45 | 1719 45，45 | 津浦 路 ， 北 ; 从 ， 南 
吉 林 | |2168 54,51 | 2,166 路 ， 海路 ， 


黑龙 | 江 路 ， 路 ; 济 南 ， 阳 ， 南 
河 | 承 | 32,50 | 23 239 56| 1,385 56 
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察 哈 | 


1.347 


津浦 路 ， 北 ， 平 路 ; 经 徐州 ， 南 
北平 


新 | 过 化 1814 155， 55 | 2,900 96， 40 | | 南 了 
外 蒙古 | 康 1,347 | 333 26 | 2,680 86， 33 

浙 江 | 杭 325 | 8， | 京杭 
| 837 20，00 837 |20， 00 徽州 ， 浮 
| 武昌 11，25 623 15， 38 871 28，03 径 ， 台 肥 加 渡 江 一 小 时 
南 沙 | 1274 1274 50 京 酒 公路 ， 南 昌 
四 川 成 都 | 2,967 |74，10 2,967 74，10 南 长沙， 沅 ， 秀山， 重庆 
建 , 295 11，51 704 117，37 | 1,204 |46。 32 
州 | 223 588 39，43 | 1,812 28 ,大 ， 
广 西 | 桂 林 | 1.792 |44， 48 | 1,792 4， 48 8 | 路 ， 桂 路 ， 南昌 ， 长 沙 ， 衡阳 
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州 阳 | 2,285 8 2,285 57，08 京 路 ， 湘 路 ， 南昌 ， 长 沙 ， 常 
< sa0 | 京 公 路 ; 南 昌 ， 长沙， 贵阳， 由 
南 昆明 | 2， 995 80， 42 | 2,995 80， 
河 北 | 保 定 |1230 |37， 17 ,230 二 开封 
| |659 21，00 659 21) 00 | 津浦 路 ; 徐 
河 南 | 封 | 618 46 19. 46 | 津浦 路 ， ; 经 徐州 
山 西 太 原 |4342 40 | 1,342 |41， 40 
西 | 西 安 1171 40， 29 1,171 40，29 | 津浦 路 ， 海路 ; 开封 ， 州 。 
| 州 40， 29 843 | 28，7 2,104 36 路 ， 路 西 公 路 ; 开封 
附 表 二 由 北平 至 各 省 省 会 里 程 时 间 表 
省 名 | 省 会 | 路 公 路 | 
一 
河 北 | 保 定 |146, 公 | 
山 南 492 |11，28 | 
山 西 | 赤 原 |520 |15，39 
热 河 | 承 德 239 
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河 南 | * 封 | 758 01 
黑 江 | 江 1634 30 
江 | 江 122 34，05 
湖 南 | 沙 |ls78 
东 | 广 州 23t 80， 
浙江 | 杭州 8, 0o7 1476 40，07 
新 | 迪 化 687 10 l29oo 40 50| 
外 | |220 | 7 27 26 |1555 48 |] 
甘 州 1182 37， 58 28，07 2025 05 
|1182 58 |i220 41 2402 39 
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建 | 1446 公 里 |43 51 704 3 2355 78，32 加 江 水 到 每 时 12km ， 须 17、 
安 徽 | 安 27， 57 | .244 6，06 34，03 

江 西 | 南昌 36, 47 | 489 1688 31 | 自 黄梅 至 江 有 有 公路， 内 加 江 小 时 
四 川 | 成 都 |1l82 |37, 58 ll339 144， 40 2521 82，38 | 取道 

州 | 1578 13 |792 49 2370 02 

南 | 昆 明 |1578 89， 48 

| 康 定 |!182 |3002 由 雅安 至 西康 276 公 里 公路 未 通 

广 西 | 桂 林 |1763 |60,， 28 | 366 9，10 2130 69，38 

西 藏 | 拉 37,58 11544 51. 29 14858 以 西 2132 未 通 
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Fig。 I。Isochronous map showing days requlled to go on horseback .from Peiping to different 


Provinces in Ching Dynasty。 
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57 
the lntermediary of the powerful Franco-Asiatic 了 Petroleum Company，and the Socony- 
Vacuum，representing the lnterests of Standard Ol11. 

CONCLUSION 
The consumption of petroleum 1s larger ln the cities than in the country，and 
especially ls this true of gasollne which 1sS Used both in factories and for various means 


of transport。 erosene，on the other hand，used princlpally for lighting Purposes， 1s 


consumed almost entirely ln the country。 

The uses of pe'roleum are so vast that there 1s not sufficient of the commodity to 
fil all of the existing needs，For thls reason many Substitutes are used，and these are 
extracted Principally from bitumenous shlistst，olls and lignlites。China produces a number 
of these suhstitutes，and could easlly develop thelr usage。 

From an international polnt of vilew，the questlon of petroleum in the Far East is an 
extremely grave one，for these countries do not produce sufficient for thelr consumption。 
At the same time，consumption 1SsS on the lncrease in all of these countries，due to 


developments in industry and in the means of production，both of which will augment 


the of use of petroleum continuously。 In addition，Japanese Imperialism 1s developing its 


navy，its merchant marine and lts aviation。 
The question of petroleum is _ certain to hold a determining place in any war in the 
Far East，and its possession will be a powerful weapon in the hands of the United States 


and the Soviet Union。 The League of Nations has already taken into conslderation the 


importance of petroleum in such a conflict，and yet from a practical point of view 


sanctions envisaged the suppresslon of the 1mportatlon of petroleum into the 


East would be difficult to apply. Thus the question of petroleum 1s truly one of peace or war。 
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50 


the resurfacing of others. 


has brought with it a serlous diminution lin the consumption of petroleum, 


Unfortunately the crisls has made itself in Indo-China and 


工 he following table shows the fluctuations ln the consumption of petroleum in Indo-~ 


China( 1): 
Products 1931 1932 1933 1934 
Gasolline 29 ,300 31,240 29 ,288 27 ,959 
erosene 44 ,174 44 ,693 41 .997 35 .136 
Fuel and Gas Oil 10,430 15,080 10,027 0 
Other Products 11,.070 8 ,100 7,100 5 ,000 
95,040 99 ,114 88,412 86 .834 


2 Imports lnto Indo-China 


We have already mentioned that Indo-China ls obliged to import all the petroleum 


which ht consumes， 


It remalns only to lindicate what are the princlpal exporting countrles 


and what poslitiocon they occupy among the Importations into Indo-China of petroleum. 


IIhe following table shows these factors clearly: 


Country 1931 1932 
Unlited States 21% 
Netherlands East Indies 650%6 
Other Countrlies 5% 


ligures for first three months only 


The importation of petroleum into Indo-China 1s _ carried on by the jarge forelign 


countries of which we have already spoken above，notably Royal Dutch Shell， through 


(1) Suppltment au 16，1935，publlished by La >ocltt6 


d'Etudes et d'Informations Economiques，Parlis。 


(2) Of which approximately 6,000 tons of road oil 


(3) See 


《1) 
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already spoken above, xtraction of oll in these Places 1s being carried on in part by 
the Manchuria Oil Combpany，whkich 1s a subsidary of the South Manchurian 下 ailway 
Company。 
Japan has also tried to secure concesslons ln Rumania and South America。 
D New Petroleum Regime ln Japan 
Hoine production and the_ exploitation of petroljeuna beds abroad not being sufficient 


to Supply Japan?"s needs，she has completely altered the reglme for controlling importations 
of petroleum products， 

According to the nevw laws，all forelgn companles whlich are lcenced must establish 
and maintain stocks of oil if they Wish to remain In operation。 government， 
however，has the right to requisition at prevalling prlices all of any part of these stocks 
at any time that it so desires，and the companles are obligated to renew thelr reserves 。 

This 1s in fact exproprliation，for it is not properly speaking a monopoly。 he resu -ts 
of these laws，however，are _ that the petroleum groups are oblgated to construct Dew 
reservolrs and to find the necessary capital to pay for the requlred stocks， By means 


of this_ new policy Japan hopes to _ create for herself an independent position as regards 


petroleum supplles. 


1Y. Petrojexum The Narket 


Indo-China，after China and Japan，ranks among. thbe important countries of the Far 
East。 While her produuction of petroleum 1s practically non-exlistant， She nevertheless 
consumes sufficiently large quantities of it，which she is forced to 1Import， brings 
us to a study of the consumption and importation of petroleum lnto Indo-China， 
1 Consumption 
Indo-China cvnsumes relatively jlittle petroleum，due to the fact that it is 3a non- 
”producing and only slightfy industrialized country。 Nevertheless， an increase in the 


consumption of petroleum has been hoted as a result of thbhe construction of new roads and 


| 
和 
| 
乡 


54 


japanese leglslation 


Japan is trying to force the foreign distributors to withdraw by means of Imposing 
Upon them very difficult conditions，Sso difficult in fact that thev cannot operate at a 
profit。 Some of the foreign concerns even suffered heavy losses。 The situation has become 
stch _ that in order to_ continue operaticn these firms have only one road open to them， 
namely to form an alliance with japanese interests， Only in thls Way can they avold 
being ousted altogether. 

C。 Abroad 

Japan 1s not content to Import petroleum from abroad，and she has therefore her- 
self commenced exploitation of Petroleum beds lin forelgn countries，not only in 
Sakbalin，She has also carried on researches In ccnnection with petroleum in Borneo， 
Texas，New Guiaea and in Manchuria。 beds in Eorneo and in Texas have not 
proven of great Importance，and production ln these places，even' lf were of considerable 
proportions，would not be of much strateglc value in time of war， 

In Borneo the Dutch bave carried cn research work for securing petroleum。 Thbhe 
Japanese have watched these enterprlses with &reat lnterest，and they themselves have 
gone to considerable eftiort to obtain authcority to particlipate in these operations，as they 
have done in the Dutch East Indies. 

The concesston in Borneo has been accorded lointly to two groups, the Nippon Sekipgu 
Kalsha and the Mitsul Bussan 下 alsha。 TIhese companies have already spent 3,000,000 
yeu to begin the exploltation of this concession。 (1) 

In Manchuria，Japan wants to monopollze the trade in petroleum，products， and has 
fiorced the so-called Manchukuo government to give her excluslve control over paetroleum。 
She ls desirous of explolting the lignites and the schists in this territory as well as those 


of Korea。 The centers of exploitation are Fuchun and Moukden，of which we have 


(1) Journal du Commerce，February 6，19340， 
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Of these imports，65 per cent was furnished in 1934 by the United States, -and 75 

per cent in 1935。 The greater part of the gasoline and kerosens， however，came ”from 
the Dutch East Indies。 (1) 

The principal suppliers of Japan are the Unlted States， the Dutch East Indies and 

tte In addition to these, however,，a portion of Japan's petroleum is supplied 

by Borneo，Manchuria and varlious other countries。 The following table shows the quantities 


and country of orlgin of Imports into Japan in 1933: 〈2) 


Scurce Crude Petroleum and Gasoline Kerosene Machine Total 
HEeavy O1ls 

336,713 49 ,003 7,622 5,682 399,020 
62,755 58 ,710 5,903 一 ”128,368 
及。 87, 510 5,304 169 3 92,986 
Borneo 42,210 1 ,440 105 一 43,755 
Manchurlia 14.882 一 | 1 14 ,884 
Other Countries 201 614 767 510 1,952 
Held in Customs 61.938 600 一 - 76,701 
TOTAL 613,009 122 ,228. 15 ,233 7556,726 


(Unit--1,000 gollons) 


The chief companies and enterprises handling the import trade of petroleum into 


japan are the same as have already been mentioned in the case of China。 Standard Oil 


ranks first，followed by Royal Dutch，Texaco，and finally the Soviet Soyuzneft， It should. 


be added that Japan，likervise, has large companies which deal in this commodity，chief of 
which are the Mitsubishi Oil Co.，the Nippon Oil Co.，the Ogura Oil Co.，the Asahi 


Petroleum Co.，etc。 Foreign companies are mnhow finding thelir efforts thwarted by recent 


(1)Courrier des Petr -les，19-5-36 


(2) La Revue Petrolifere，28-9-35 
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Year Gasoline Kerosene Gas Oil Lubricants Diesel and Fuel O1ls 
1932 171 3 172 973 
1934 709 179 174 244 


Unit 1,000 tons 


The daily consumption of petroleum in Japan 1s estimated at 40,000 barrels，without 

counting the needs for the navy and for the army。 (1) 
Competition on the Japanese Market 

Japan itself produces only about 10 per cent of the petroleum which it consumes(2)， 
and therefore must depend in a _ large measure on imports。 The petroleum beds whlich 
it does possess are worked carefully so as not to exhaust them immediately。 To take 
care of this deficiency， Japan therefore has to look to forelgn countries for her suppjlies 
of this raw material， The following table indicates the quantity of petroleum imported 


from foreign countries during the last fow years: (3) 


Year Quantity Year Ouantity 

1928 1,509 ,000 tons 1931 1 .904, 000 tons 
1929 1,775,000 tons 1932 2,303,000 tons 
1930 1.,817,000 tons 1933 2,519 ,000 tons 


In 1934 and 1935 Japanese Imports of petroleum were distributed as follows: 〈4》 


Classification 1934 1935 
Crude oll and Fuel Oil (barrels) 
Gasoline， 玫 erosene，Lubricants (barrels ) 8,244 
Paraffines (pounds) 32、801 40 ,230 
Greases (pounds ) 1.804 
Petroleum (pounds 870 1 .437 
Asphalt and Tar (metric tons ) 4,082 0,247 


Unit--l1 .000 


(1) 王 conomic Ccnditions in Japan，1933-324，London，p。81. 


(2) Commerce du Pektrole，Paris，February，1935。 


(3) service of Petroleum Information，The HBague，Nov。15，1934， 


《4) Courrier des Petroles，19-5-36， 
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amounted to 241,500 tons。 In 1935 thlis figure had fallen to 174,000 tons。 (1) 


3 Supplying Japan?s Petroleum Needs 

Japan itself produces little petroleum， principal sources beling Formosa and 
Sakhalin。 But in addition to the quantities thus secured， Japan，in view of the regular 
insrease ln lts oll consumption，is obliged to limport large "of its petroleum 
from abroad. 

A。 National Consumption 

Japan needs large amounts of petroleum to feed its various industries，including its 
army and navy，the requirements of the latter beling especially large。 

To give one example of the rate of iacrease of Japan's industries，whlch are developing 
rapidly，tbe number of motor vehicles in operation in 1934 was 12 per cent in excess of 
thbose used in 1933。 The result of all this expansion is _ that Japan?"s petroleum . and 
petroleum derlivative needs are bound to show a constant progression。 The following 


table gives us a clear bicture of the situation: (〈2) 


Year Consumption Year Consumption Year Consumption 
1922 583 1930 2,085 1933 
1928 1,839 1931 2,189 1934 3,000 
1929 2,051 1932 2,597 


UJnit ~ 1 .000 tons 


For the years 1932 and 1934 the consumption of the derivative products of petroleum 


was distributed in the following manner: (3) 


(1> Courrier des Petroles，jJanuary 14，1930， 


(2) Accordng to the Supblkment au Bulletin Iuotidien，No.。 89， Apail 16， 1935， 
published by the SocietE d'Etudes et d” Informations，Economiques Paris. 


(3) “Chemie et Industrie，Paris，Des.，1935， 
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Year Pro _uction Year Production 
1918 1930 1 ,806 
1920 1932 1,434 
1922 1,811 1933 
1924 1,600 1934 1,6005 
1926 1935 1,961 


#[Jnit 1,000 kokus (1 koku equals 39.7 gallons，or 1.8 hl.) 


The Japanese government has opened a large amount of credits in order to encourage 
industry to drill wells。 During the past seven years，the government has spent 2,000,000 
yeu to ald ln the exploltation of Petroleum。 (!1) 

To the production in Japan proper，including Formosa，we must add the production 
of the beds in the Sakhalin island。 In Sakhalin，annual production amounts to 475,000 
tons (2)，all of wwhich goes to japan since Japan possesses as 3a concession that section 
of the Soviet lsland which is rich in petroleum。 The reserves of this island should make 
it Important in the future，and have already produced good results。 These layers have 
been exploited by the Jabanese company，the Kira Karafuto Sekiyu Kaisha，which alone 
has produced a_ volume increasing from 28,826 tons in 19%26 to more than 200,000 tons 
in 1934。 

了 xploltation of petroleum in Sakhalin island is subsidized by thbe government，these 
subsidies amounting in !933 to 280,000 yeu and in 1934 to 1，200,000. (3) From 1925 
to 1933 the extraction cf crude cil from Sakhalin has increased from 13,770 tons to 


230,000 tons。〈4) In 1934，1Importations into Japan proper of Sakhalin petroleum 


(!1) Conrrier des Petroles，Nov。5，1935. 

(2)  Ibid， 

(3) 

〈4) Le Petrole and son conomie，Libr。Tech。et con,，Paris，1935，p。100 
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into japan。 lt was only following this development that the japanese began working the 
deposits at Kossi-Notchi which are rich in petroleum of a superior quality。 Jn 1894 the 
“Nipponese Petroleum Company”” was founded，which since that time has worked a number 
of beds，some of which have been found to be of great importance. 长 站 

The principal petroleum-~-bearing strata in Japan are fonnd on the west coast of the 
Nippon er Hondo island，at Echigoi，300 km。 (200 miles) north of Tokyo in the 
Nibigata and Akita prefectures;i and on the jisland of Yeso or Hokkalido. Also very 
Important deposits have been discovered in the northern part of Sakhaline Island，a Part 
of these beds having been ceded to Japan by the Soviet Union。 (〈2) 

Formosa also possesses petroleum strata，along the Taoklohay river and at Bioritsee。 
It ls believed that there are other deposits in the scuthern part of this island and -in the 
interior。 (3) 

工 he reserves of petroleum in Japan appear to be of considerable Importance。 As a 
result of earthquakes，however，some of the subterranean reservoirs have been d:-Iimolished 
and burned. 

2 xplolitation and Production 

卫 xploitation of the petroleum beds in Japan dates as far back only as 1890【〔〈4)。 

The follcwing table shows fluctuations in production in Japan (including Formosa) since 


the war years: (5) 


(Cont.) becoming the Royal Dutch Shell, 
(1) The Japan Financial and Monthly，vol.VIII, No。12，1914，p，20. 


(2) According to the Transpacific Review of March 5，1936，this concession Was to have 
expired the end of 1936，bnut the Soviet anthorities have authorized 'the Japanese 
North Sakhalin OI1 Co。to continue exploitation for two more years。 

(3) Le Petrole，by Fihol and Bihoreau，Pp。55。 


(4) Le Petrole，by 了 人. de Bonand，p。85. 9 
(5) Iranspaclfic，Review，March 5，1936。 
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been sending petroleum to China。 At first，these imports were only in small quantities， 
But during late years qulte considerable quantities of British petroleum have been arriving 
in China。 JIn 1930 this quantity amounted to 72,000 ,000 gallons，of which 57 .800 ,000 
galions Were kerosene and 14,200,000 gasoline;，in 1932 the amount fell to 47,.100,000 
gallons，of whlich 38,400,000 was kerosene and 8,600,000 gallons gasoline。 Ths 
diminution 1s explalined by the Sino-Japanese war at Shanghai，which slowed up commerce 
and brought factories In Shanghali to a standstill. 


The principal companles occupled with this _ trade are limited companies，the Burma 


Oil and the Anglo-Persian These companles，seconded by the exploration and transport 


companies，exploit the petroleum of Persia，India，Burma and certain Points of the Far 


East。 Along slide of these enterbrlles。we should cite the Asiatic Petroleum Co.，whbich 


has as its function the selling in China of the products of the Anglo-Dutch Company, the 
Royal-Dutch-Shell (1)。 TIhis latter company has conslderable influence in Chbina，since 
it has the advantage of qulck transportation facilities with 1its sources of supplies，due to 


the relatively short distances between India Burma and China, 


111. Petrojeum japanm 


Japan figures among the principal countries of the Far 了 ast which are producers of 
petroleum。 We shall study below the geographical distribution of the petroleurm-bearing 
beds in Japan，their exploitation and their: productton，and finally supplying the petroleum 
demands in Japan。 

1 Geographical Distribution of Petroleum Beds 

个 he presence of petroleum beds has been known in Jepan since the 7th century，bnut 

tha Japanese looked upon this combustible oll as a sort of god，and did not commence to 


exDploit the debposits_ until around 1890。 At this epoch American machines were lmpcrted 


(1) The Royal Dutch (Dutch company) founded in 1890，fused in 1907 with the British 
Shell Transport and Trading Co.， 
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gasoline。 (1) 。 This total quantity amounted to one-quarter of the amount of petroleum 
United States_ during the same year. Following the imported from the re-establishment of 
friendjy relations_ between China and the Seviet Union， Chinese imports of Soviet petroleum 
have increased more and more。 _L ls therefore brobable that the place of Amerlican petroleum 
on the Chinese market will meet lively competition in the years to _come。 

The chieft company handling the Soviet petroleum trade in China is _ the TaHwa 
Petroleum Co'.，at Tientsin。In Shanghai there exist the Company 。 卫 江 he 
distributing company，the Kwang Hwa。 This jlatter，since 1931，deals only with the sale 
of Sovliet kerosene in China。 (2) 。 TIhls company， during the years 1931，1932 and 
1933 practiced a polcy of dumping” in order to drive out the competition of the other 
forelign petroleum companies。 We have already seen what Proportions this campaten 
developed。 To accomplish its alms，this company conslderably lowered ts prices。 \VVe 
shall not return here，however，to a conslideration of thls question， slince it has already 
been deal with。 Besides，we shall speak later of the American Socony-Vacutun Co.， which 
purchases Sovlet petroleum in order to re-sell 1it to_ China。 

d。 Imports trom Great Britain 

England itself produces but jlittle petroleum。 Jn fact，she posseses only a single well， 
that at Hardstoft，in Derby-shlire，And this has pot produced more than 2,000 tons Since 
1918。(3) 

The source from whbich British petroleum is impPorted into China 1s brincipally India 


and other British colonies。 Since the beginning of the 20th century， Great Britain has 


(1) The Eastern Miscellaoy，vol. 31，pno。 14，1934，Pp，132 (in Chinese) 


(2) Ibid. 


(3) Le Petrole，by Fihol and Bihoreau，Paris，1929，p。50 。 
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with the British companles， 
c。 JIJmports from the SR. 

.The U. S, 5. 有 R. rarnks second in the world's production of petroleum，the United 
States beling first。 (1) This country produced in 1913 a fifth of the total production of 
the world. ) 

We have already seen that Soviet petroleum made its first entry into China 
towards the end of the 19th century。 Statistics of the Maritime Customs mention it first 
in 1889。 By 1898 Imports of petroleum into China from Russlia amounted to 37,000 ,000 
gallons。 Of late years， particularly since 1932，the U. $. S。 有 人 .has made a serious 
endeavor to gain an important posltion in the Chinese market. 

Bef>re the revolution Russian petroleum was linported solely into the three northeastern 
provinces，but during the revolution importation into Manchuria dimlinlshed and Japan took 
advantage of the Situation to lntroduce her petroleum into the reglion。 In addition，at the 
present time Imports into China of Soviet petroleum are destined for Mongolia and 
Sinkiang，where they meet no competition。 

In 1911，the quantity of petroleum Imported from the U。S， SR。 into China 
amounted to nearly 3,000,000 galions;i In 1913，more than 7,000,000， But in 1914， 
thbis figure fell to 857,000 gallons。 In 1918 and 1919 the quantity imported into China 
was practically nil、but in 1920 1it increased again to about 1,000.000 gallons。(3) Ten 
years later this figure had tripled，amounting in fact to 2,980,.000 gallons，of whkich 2， 
018 ,000 gallons were kerosene and gasoline。 In 1932，、，thlis _ figure had lincreased to 


more than 25 millions of gallons，of whlich 22,500,000 gallons was kerosene and ihe 


(Cont.) Co。Itd。(according to Maurette，les Gds. Marches de matieres premileres. ) 
(1) Le Petrole，by de Bonand，Paris，1921，Pp。69 . 
(2) Amounting to more than 10,000,000 tons， 


(3) Foreign Trade of China，by C. M. Chen. p. 170 (in Chinese) 


| 
| 
| 
| 

| 

一 


45 
This was_first sent in 1894，while shipments from Borneo started at the beginning "of the 
20th century。。 

Before the war，the total of these Imports was greatly inferior to the amounts coming 
from the United States。Durnng the war，however，imports into the Chinese imarket from 
the Dutch East lndies surpassed those from the United States，and accounted at that time 
for 534 .6 per cent of the total importations of petroleum into China.。 They decreased 
greatly，however，until in 1928& they amounted to less than 10 per cent of the 1mports。 
But from 1929 they have again mounted，and reached 25 cent in 1932 29.8 per 
tent In 1933。 

In 19211 imports from Sumatra were nearly 50,000 ,000 gallons，and those from Boineo 
approximately 3,000,000，making a total of roughly 53,000,000 gallons。 In 1920，the 
amount imported from Borneo was more than 9,500,.000 gallons，but that coming from 
Sumatra had shrunk to around 37,000,000 gallons。(1) 

In 1931，the shipments to China of Dutch petroleum were 713 ,000 barrels of 了 erosene 
and 551,000 barrels of fuel oili in 1932 these figures were respectively 875,060 and 
1,144,000.(2》 In 1934 the Royal Dutch group transported to Chlina 834 ,000 hl， of 
gasoline and gas oll originating in the Dutch East Indies.。 (3) 

The principal .ompany engaged in the oil industry in the Dutch East Jndies ls the 
Royal Dutch.(4) This concern controls virtually the entire sale of petroleum products 
for the Dutch East Indies。 Competition between Royal Ditch and Standard Oil 1s very 


keen，and as a result they bave been led to sign an accord with each other，aSs well as 


Foreign Trade of China，by C。 M. Chenp，p. 170，(in Ch nese )。 

《2) Revue Pacifique 15-11-34. 

(3) Le Petrole et son et 

(4) During the war，the Dutch and British companies，Royal Dutch and Shell，concluded 
an accord by which all their shipping was to be handled by the British and Dutch 


companles - Butaafsche Petroleum Maatschappi and Anglo-Saxon Petroleum 
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experienced by all the other suppliers of petroleum to China。 
The following tab'e shows flucturtions In lmports of gasoline and Kerosene for the 
three' years，1930 - 1932，and for the three countries，tbe Unpited States，the U. S. S. 及 。 


and Great Britainp: (1 ) 


Lerosere* Gasoline 
1930 1931 | 19 32 1930 | 1931 1932 
Gt。 Britain | 57,314 57,098 38,406 14,297 15,703 8,696 
S。 有 R. 2,618 5,568 22,665 370 633 2,414 
U, S. A， | 123,219 107,293 | 82,201 15 ,123 12,743 12,914 


【Jnit -~-- 1,000 gallons 

From this table we can see that whlle the exports of the United States to China have 
diminished，thls_ country has always Iranked frst amongst China's Suppliers of petroleum， 
lt is also apparent that while the Imports from the U.S$。S。 有 人 。 have always been 
considerably below those from the Unlted States，they are increasing rapidly. 

In 1934，the brice of petroleum comling frcm the unlited States and from Great Britain 
was again lowered (2) as compared with that prevalling in 1931.。 The price of Soviet 
petroleum lowered sttll further， however， since the U. S。S. R。 had decided to 
undersejl the other two countries at all tmes，in an effort to meet thelr competition on the 
Chinese market。 The Unlted States has much to fear from thls _ competition。 

b。 JIJmports from the Dutch East Indies 

The Dutch East Indies rank second in the quantity of petroleum lmported into China， 
being preceeded only by the United States。 This is due to the fact that，since the 
petroleum 1s produced primarily in Sumatra and Borneo，the distance it has to travel from 
its Source 1sS much less and the question of transportation is much simpler。 


The first Impbortation of Dutch betroleum into China was that coming from Sumatra。 


(1) According to The Eastern Miscellany (1934)，vol。 31，no。14，p。132 (in Chinese). 
Eastern Miscellany，1934 ，vol. (in Chinese). 
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gallons，and in 1932 it dropped again to 1,957,000 barrels，or 72,200.000 gal。 

工 he decrease during the world war was due to increased imports from Japan and the 
Dutch Indies (1)，、while that which has developed since 1929 has been caused by- 
tre Spread of the use of electric light in China coupled with the rise of Soviet competition 
for the petroleum market of China. 

工 he control of the petroleum trade 1s in the hands of these who control its transportation， 
rather than in the hands of those who actually produce it。 Thus this_ control is lodged 
with the large companies which organize the entire trade and as a consequence fix the 


prices at thelr own convenience。 


The princlipal compbany in the United States the Standard Oil Co，。This concern. 


owns plpe-lines，barges， rallroad cars and steamships，as well as the reservoirs and 
depots necessary for exploitation of the petroleum beds。 

Beginning in 1927，the Standard .Oil Co。 started to annex to itself a number -of 
small companles engaged in the same line of business。 In 1930，Standard Oil formed .a 
“pool” with the Vacuum Oil Company and .other petroleum companies of the Unpited 
States。 These unifications facilitated the handling of petroleum_ on the forelgn market。 


Competitior from Soviet petroleum became very noticeable in the Chinese market， 


particularly from 1929 on,. The Standard Oil Co.，in order to preserve its preponderance 


over the Chinese field，decided to lower the price of petE6leum. In 1931， the Price for 


one case of petroleum fell from Ch $ 11.50 to Ch $ 9.80. In 1932，the price at Shanghal 
was and Chg$s9.20 in North China， 

Despite the price-cutting，however，thbe Soviet 1mports continued to increase，mountipg 
from 120, 000 cases per month in 1931 to 200,000 in 1932。JIn addition，Soviet petroleum 
which ordinarily was primarily destined for the Three Northeastern Provinces， penetrated 


into Shanghai during this same year，thus increasing still further the competition belng 


(1) Importations from Jaban in 1914 were 514 ,060 gallons, in 1916 -6 millions, in 1917 - 5 
millicns, in 1918 - 2 millions of gallons.For imports from the Dutch East Indies see below， 
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The principal ports of entry for mports of forelign petroleum are: Shanghal (ln 1933。 
imports amounted to 703 ,000 hl.) Canton (243,000 hl.) Tientsin (1!120,000 HI1.)，EFoochow 
(54,000 hl.)，Tsingtao (93,000 hl.) Dairen (in !1920 imports were 7,500,000 
gallons) 

he countries which are the important Suppllers of petroleum to China are the United 
States，Dnutch Indies， 上.,，Great Britain，etc， We .shall consider in detall 
the "Imports from these different countrles， 

a， Imports from tbe -United States 

The principal source of supply for 'Chima is the United States。Starting with 1878 
China's trade in petroleum began assuming real importance， We have already seen that 
the `United States was the first to corner the Chinese market. 

Imports of American petroleum into China acquired significance at the end oft the 19th 
century at the morment when the Standard OI1 Compony began to appreclate the 1mportance 
of the Chinese market。 To foster the increased use of its products, the company lntroduced 
at this_ small Kerosene lamps,. whose use would naturally lncrease the market for oll,， 

In 1911，imports of petroleum from the Unlited States amounted to 157,500,000 
gallons (3); in 1914，they amounted to 162,300,000 gallons。During the war Importation 
from the United States diminished xradually，until by 1918 it had decreased io 48 ,200 ,000 
gallons。 The next year，1919 ，however，witnessed a sharp rise，the fgures jumping to 
157,000,000 gal. (4)。Between 1920 and 1929 the quantity has varled between 100 and 
200 millions of gallons， 

From 1929 onward，however，the importation of petroleum from the Unlted States has 


commenced to diminish。 In fact，in 1931 it was only 2,35595.000 barrels，or 107,300,000 


(1) Le Pektrole et son conomie，Libr。Tech et con.Paris. 

(2) The Foreign Trade of China by C。M、Chen，Shanghal (in Chinese)。 
(3) Ihe Foreign Trade of China by C. M，、Chen，p， 167 

(4) Unit -- American gallon。 
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Imports from the United States，however，still represented 70 per cent of the _ total。 In 


1894，the first Sumatran petroleum was Imported， while beginning in 1900 petroleum 


from Borneo，from Burma，and from Japan started to invade the market, (1)。 

Petroleum at this_ period became one of the principal articles of merchandise imported 
into China，due to tie fact that its price had become cheaper than that of vegetable oil 
which bad heretofore been used in lighting。From 189%9 to 1913，the importation of 
petroleum increased in about the same proportions as did the forelign trade of the country。 
Foreign trade increased from HKk. Tls。13 ,000 ,000 in 1899 to HBk。Tls，25 .400,000 in 
1913，while the percentage of petroleum lmported for the two years wa 4.9 per cent and 
5.5 per cent respectively。(2) 

In 1920 the quantity of petroleum imported into China amounted to 189,580,000 
gallons，representing a value of HBk. Tls 54,310,000 Ten years later thls had increased 
to 885,700 tons，and in 1933 it shot up to 1,034,500. tons，。，In 1935， however，the 
amount dropped to 802 ,300 tons. 


The following table indicates in greater detail the importation of ioreign petroleum 


into China during the past few years: (3) 


Year Gasoline Kerosene “Lubricants Gas & Fuel Oil(4) ITotal* 
1929 80.5 758.4 1, 107 ,5 
1930 83.7 573.3 44.8 885.7 
1931 83 .4 525.9 35.7 232.1 877.1 
1935 67.5 448.3 29.5 241 .2 787.0 
1933 87.6 575 .5 38.6 341.8 1,034 .5 
1934 111.3 368.。4 38 .6 409.1 927.4 
1935 114.8 315.0 35.6 396 .8 862.3 


TInlit -- 1.000 tons 


《1) Current vents，vol.III，no。5，No.，1930，Nanking P. 329，(in Chinese) 
(2) According to Chinese Customs 人 eturns。 

(3) Service d"Information 2-5-.6，PP. 5 and 6. 

(4) Euel Oil of road not included， 
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The relatively small consumption ln China is due to varlous reasons: 

(1) China 1s an essentially agricultural country， whose needs therefore are greatly 
inferior to those of an essentially industrial country。 

(2) The country lacks roads，and in general lits means of transportation are not as 
developed as in European countries or ln the Unlted States， 

(3) Monetary difficulties and the absence of capltal for the development of large-scale 
petroleum projects。 

(4) Political instability causes 3a stoppage of industrial development and of the 
exploitation of petroleum beds.。 The four-year plan dealing with this exploltattion was noft 
put into force until 1935 . 

(5) The world-wide depression mnust also be taken into account。， The results of the 
depression in China seem to have been extremely Perslstent. 

(6) A number of hatural catastrophes have cccurred during the past few years， 
particularly floods which have inundated extensive stretches of territory。 All thls country 
has been forced to recommence its economic jife from the very beginning. 

China absorbs a large quantity of refined petroleum，or kerosene、 Consumption of 
this product represents 60 Fer cent of Chinays total consumption of petroleum。Next comes 
fuel and gasoline in the respective proportions of 25 per cent and 10 per cent。 The 
remaining five par cent is represented by asphalt and lubricating oils。(1 ) . 

B。 Competition on the Chinese Market 

Since China's production cf petroleum is not sufficient for her consumption，she is 

forced to Import a_ large quantity。 The quantity imported has been constantly on the 


increase。 Before 1889，China imported petroleum only from te United States，but from 


that date on Russian petroleum began making its appearance on the Chinese market， 


(1) According to Le Patrole and son Economie，P。105，and Le Supplement au Bulletin， 
Iuotidien no。89 of Anril 16,1935， published bv the Socikte dEtudies et dInf 


中 conomiques.，Paris， 
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\Ve have already seen above that China has need of petroleum to promote her economy。 

While she produces a certain amount，her national production is_ entirely insufflclent，and 
she 1s forced to 1mport the balance needed from abroad . 

In studying the problem of supplying China?s petroleum needs， We Will conslder first 
the question of the amount of national consumption，and next foreign competition on the 
Chlinese market. 

A。 National Consumption 

China， considering the vastness of her territory and the extreme "density of her 
population，consumes relatively little petroleum.。. It follows from this that at the present 
time China does not offer market corresponding to lts real potentiajities。. 

In fact，consumption In China amonts to no more than 0.5 per cent of world 
production (1)。 Chinese consumption is equlvalent to _ an annual Use per individual of 
2.5 kg。 If we compare thlis figure with that applying to Great Britain， France and 
Germany，which are respectlvely 2260. kg.，160 kg. and 56 Kg ，we see at a glance the 
enormous disproportion that exlsts between the consumption in these countries and that 
in China。(2) 

Nevertheless，during the past few :ears there has been a rapid increase In per cap:tal 
consumption in China，despite the troubled times prevailing and the general unfavorable 
situation through whlich Chlina bas been passling。 


We can see this lncrease easlly ln the following table (3): 


1932 19 33 1934 

Monthly Average Consumption . 。 08.3 85 .83 58 
才 【Unlit -- 1,.000 metric tons。 


(1) Supplement au Bullettnp， Iuotidien No。89 of April 16，1935， published by the 
SoclieEtE d” Etudes et 

(2) Serv。JInfor.， May 2， 1935，pPp。3 and 6。 

(3) SupplkEment au Bulletin，quatidien，No。89，April 16，1935，published by the Socikt6 


d" tudes and d'Infor Paris， 
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000 ,004 barrels。JIn 1929，production In Chlina amounted to 55,160 hectolltres。 In 1930 it 
reached 691,860 hl.，and in 6931 it rose to 873,300 hl. (5) But desplite all efforts mads 
by China to develop 1ts petroleum industry， production of petroleum remalng vastly 


jnferior to lts needs. 


The Chinese Minlstry of Industry has elaborated a four year plan for the exploltation 
of petroleum-bearing beds， Ihe plan provides a capital of Ch $ 11,500,000，for the 
exploitation of the deposlts in Szechuen and ln northern Shensi during the course of the 
Dnext four years。 

First of all，according to the plan，in order to facilitate this _ exploitation the means of 
transportation will be 1mproved through the creation of new routes linking the wells with 
the nearby cities，both by the construction of rallroads and the laying of pipe-lines。 In 
these two provinces，500 wells wlll be drilled，and thelr annual production will amount to 
3,640,000 hl.，according to Present estlimates. 

lt 1s estimated that total reserves in China amount to 7,030,600 hl, (1)， which 
represents seven per cent of the deposlts of the entire world，and about three times the 
value of the deposlts in Japan and Formosa。 T 工 his rlchness of deposlts of petroleum may 
prove_ very important for China，from an international polnt of View。 

If the provisions of the four-year plan are fulfilled，China will be able to produce 
80,000,000 barrels (2) of petroleum，or enough to provide for one-third of her national 
needs。 Later on this industry should be extended still more and should assume an even 


greater Importance。(3 ) 


3。 Supplying China” s Petroleum Needs 


(1) xportateur， Eransals. 12-3-36 ，et Chemle et Industrle February，1936. 
《2) Barrel -- 下 nglish measure equiva ent to 42 gallons (1 gallon equals 3 litres 785), or 158.9 
litres。 


(3) Chemie et Industfie，February，1936， 
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Dataril gas，petroleum and brine。 The first results of the four-year plan of the Chinese 

government have been obtained in thls reglon，for this territory presents considerable ease 

of transport，thanks to the prksence of the Yangtsze Kiang，as a result of which immediate 
revenues can be reallized.。 

In 1905 the governor of Shansl expropriated the first German exploiters of petroleum 


in that province and commenced direct working of the deposits。By 1907 the exploitation of petr- 


oleum was already making headway ln Shensl。 工 he governor, Taso Hung-hsun，had obtained 


authorization from the Central Government to exploit the beds at Chang Shih in the 
northern part of the province，where Upon the services of mining englneers Were secured 
and four wells drilled under thelir supervision。 One of these weljls produced 10,000 catties 
per day (1)，bnut this rate of product'on was not malntained for long. A_ new well was then drilled 
in 1929，near the former one, This also at the beginning produced 10 ,000 catties daily, but like 
the first its production soon diminished until at the present time it does not giVe more thban 500 
catties per day。(2)、This diminution 1s explained not by the exhaustion of the supply but by 
some type of subterranean congestion, for this particular bed has rich and plentiful reserves，(3). 

For many years the (hinese petroleum-bearing deposits have attracted the attention 
of Anglo-Saxon companies。， Thbe Standard OI Co。of New York has invested nearly 
$ 2,000,000 in prospecting work ln Shensl provlnce。 

At Wusu，in Sinkiang province，dally production reaches 50,000 catties，。 At Yumen， 
in Kansu，production not nearly So large，however。(41) 


The avallable supply of petroleum ln the sub-soll of China 1s estimated at 32.740， 


(1) _catty 604.789 gr。 

(2》 Bulletin ( d' xtreme Orlient，Paris，Oct，nov。Dec ，1935 . 

(3) The Geologlical Mission of Peiping evaluated the reserves of the single bed at Yehyen 
at 371 ,000 ,000 tons， 

(4) Buletin Commercial 。 


(5) Chronique des Mines Coloniales I-III-36，et bulletin Commercial d"Extreme-Orient (91) 
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of petroleum，bnut in less important amounts，in the provinces of 玉 wangtung (at Maoning 


and_ Tienpei)， KKwangsi， Yunan，and opeh。 are undoubtedly other deposits 
elsewhere in China but which have not as yet been discovered， 
2。 and Production 

China has exploited her petroleum beds since very early times，but only in a Very 
rudimentary manner. The difficulties of transportation have prevented its effliclent exploltation 
and proper development. At the present time，however，China 1S expending consliderabje 
effort in expanding its industries and its transportation System。 Nevertheless， there are 
even today only a small number of deposits that are being explolted effectively， the 
majority being worked only in a summary manner and without definite plan. 

Petroleum extraction has already been undertaken at Tsulliuching where the returns 
amount to about 50 tons per year。(1) In Liaoning，at Penshlihou，Anshan and Fuchun， 
annual production totals 455,797 barrels (2)。 At Fuchun in 1932 the followling products 
Were obtalined from the refineries: 43,275 tons of heavy cll;i 13,897 tons of crude paraffine; 
3,597 tons of Sulfate of ammonlum。 At Yenchang 30 wells. should now be ln operation。 
Also at Lungli，Yummen， Talimaho，Maoming and Tienpel explolitation of petroleum has 
already been undertaken。In the two last-mentioned centers， there :are more than 200 
native refineries。 (3)。 In addition，there are nine refineries in the_province of Szechuen， 
with captal varying from Chg$ 20,000 to Ch $ 160,000，which produce approximately 500 
cases of the refined product per day。(4)。 These are the beds that are the most exploited 
in China at the present time。9Several thousands of drillings have been made here，almost 
all of them in accordance with the ancient Chinese method of “drilllng with rope.2 


Some of these drillings go as deep as 3600 feet into the earth。 The products secured are 


(1) Revue Paciftique。Nov，15，1934 

2) Ihe Eastera Miscellany，vol. XXXI，No. 24，P. 49，Shanghai,， Oct. 1934 (In Chinese)。 
(3) eview of Colonial Mines，March 1，1936. 

(4 ) xportateur fransais，march 12，1936 
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avVerage petroleum content of Six per cent。(1)。 

h) Kirin -- Recently petroleum beds have been found in the east of Kirin，at Yenkia 
and Mouning，。 In addition，blituminous schists . from which petroleum can be extracted 
have also been discovered，slituated under the coal mines of Tungning. (2) 

i) Jehol -- The beds in Jehol are not very abundant， They are found Frincipally in 
the districts of LI Yuan HSsien. 

j]) Sinkiang 一 - Deposlts are found a short distance from the Kucha mountains。 
工 hey seem to be sections of the Same strata found in 了 Russian Turkestan。 There are 
almost 50 of them (3)，the Principal districts being Kucha，Shache，Tihua， Suilai， 
Shawan， Tacheng and wusu。 Petroleum and yellow paraffine ' are extracted from these 
beds。 The petroleum coming from the area to the north Kucha is so pure that it can be 
used without being refined。 There are a number of deposits to the southwest of Shache， 
two at Suilai，two at Tihua，nline at Iacheng and 32 at Wusu (4) 。 

k) Mongolia. -- At a distance of 58 km. 36 miles) northwest of the city of 天 ucha， 
the presence of petroleum bas been detected through large amounts of oll oozing from 
fissures in the earth's surface。9Slimllarly it has been found in the environs of Teli-Nor 
(lake) and in the region of Djalr。(5) At thlis latter place there are also asphalt beds and 
in the crevices thick layers of heavy oll and paraffine， containing 85.32% carbon and 
14.35% hydrogen have been identified。(6) 


In addition to these principal Petroleum-bearing beds，we should also note the provinces 


(1》Le Petrole et Son 了 conomie Paris，1935，P. 103， et Revue Pacifique Nov。 15， 
1934，p。547. 

Current vents，vol。 III，no。5，Nov。1930，Nanking，P. 329，(in Chinese) 

《3) Current vents，vol。 III，No. 5，Nov. 1930，Nanking，P. 329 (in Chinese) 

(4) xportateur Fransals.，Paris，March 12，1936。 

〈5) Supplement au Bulletinp， quotidien La Ste。d'Etudes et printed by Information， 
conomilques Parls，no。89，April 16，1935 . 

(6 ) Courrier des Petrols，Paris，Jan。21，1935 . 
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34 
its richness considerable。 According to careful calculations，the reserves of thls province 
would be sufficient to satisfy the needs of the world for a period of three years。(1 ). 

d) Shensi。-~ Petroleum beds underlie almost this entire province，extending from Eu 
Sze in the north，to Yenchang in the east and Yichun in the south. (2) According to the 
archeologists and F。 G。Glap，there are 63 different places in this province 
which broducs petroleum。 Other Surveys，however， state that the number does not 
exceed 35。〈3) 

e) weichow。 Rich deposits have been discovered recently near the frontier，lin the 
districts of KKweiyang，Lunsgll，Panhsien and weini。(4)。 The beds are found at a: depth 
of 300 to 600 meters (900 to 1800 feet)。(5)。 

f) 了 百 unan。- The petroleum strata ln this province are continuations of those underlyling 
the Szechuen basin。 ydrocarbon beds，from which gases escape，which， when jgnited， 
burn with a blue flame，bave been found in the nelighborhoocd of Tungting Lake，in the 
region of Lihsien and Mao-Li-Hu，and continuing as far as Ningkwanchow。 .They. have 
not been explolited as yet，however, 

g) Liaontng。- In addition to petroleum-bearing beds， one finds，especially in Liaoning， 
debosits of bituminocus schists。 These extend over a distance 16 km. (10 mliles) long 
apnd 2 km.。(1!1-1/4 miles) wide，and are concentrated in the reglion cf Fuchun， 20 malles 
east of Mukden. (6)。 At this place，above a layer of coal deposits，there exilsts a thlick 


jayer of schist estimated as containing about 5,500,000,000 tons of minerals， with an 


(人 1) Chemie et Industrie， February，1936 . 

《2) Bulletin Commercial d' xtreme-Orient Oct,， Nov.，Dec.，1935 。 

《3) Notably according to “Oil Prospects in Northeastern China,” Bulletin of American 
Association of Petroleum Geologists，and “Chinese Economic Journal.”， 

〈4) Chinese Economic Bulletin，l_IX-28 (in Chinese) 


Bulletin Commercial d 
《6 ) Mhle，English measure equivalent to .1 km。.609. 
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Yunnan， welchow， wantung， Jehol and Sinkiang. 
WVe shall give a few detalls abonut the deposits in each of these provinces。 

a) 玉 ansu,-Oil fields are found in the eastern part of Kansu.。 Sources of petroleum 
have been discovered at the foot of the Nan Shan (mountains)，south of the Gobi dessrt， 
palilcularly near the Tze Kin Hsia river。 Here there exist Some shallow oll wells。(1)， 

The richest districts are those of Tunghuang，Chiuchuan，Changyuan and Yumen，the 
latter reglion po sessing deposits of exceptional quality (2)。 Approximately 50 km， 
(30 miles ) south of Yumen，more petroleum has been detected at the source of the_ Thi 
Yo Ho (river)。 This river carries along in lts waters a heavy oll，composed of bituminous 
substances，which 1s_ utilized by the native inhabitants。(3 ) 

b) Szechuen。- Deposits in Szechuen have been known for a longer time thati bave 
those in any other place in the world。 They can be classified roughly into three zones: 

1) The basin of the ITo River，in Eushun and TIzulinchinz， 

2) The basin of the Min River, at Chienwel，Lohsien and Loshan，and 

3) The basins of the Pi and Tsuhin 人 Rivers，at Men Yang，Anao，Shihung， 
Pahsien，Suiting，Yenting，Nanchong (4 )， 

c) Shansi - This province possesses Vast petroliferous regions in its mountains; 
where in certain places the petroleum 1s so near the surface that Spurts out of crevices 
in the rocks。 These beds are situated approximately 150 kms。(95 miles) from 卫 si-Chao 


and Ning-Tio-Liang。 The oil is very fluld in texture，its hydrocarbon content high,， (5) and 


(1) Courrier des Petroles，January 2，1935。 

(2) Exportateur Francais，March 12，1936。 

(3) Supplement au Bulletin，Luotidien， Printed by La Socie Etudes et d'Informations， 
Economique No。89，April 16，1935， Paris. 

(4) Current vents， vol. III，No- 5，Nov。1930 (in Chinese)。 


(5) Courrie- des Petroles，Paris，January 28， 1935， 
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and the noticedble development in the se of automotive communications。 In addition， 
aviation 1s due for a rapid expanslion， whlile motor boats，both large and small， bave 
already displayed lindications of becoming more and more widely used。China also a great 
need for petroleum for the development of her Industries，a_ development which will not be 
long in materlalizlng。 

In Japan， petroleum 1s of prime necessity in the economic jlife of the country。 
Japanese imperialism is laying particular stress at the present time on the development of 
its military forces。 It desires to make its aviation the most powerful in the world (1)， 
while its navy is already one of the first in'importance，occupvying third place among the 
navles of the world，ranking below only those of Great Britain and the United States。 

The extraordinary development of petroleum during recent'. years bas been as noticeable 
in the Far East as elsewhere。 Therefore we shall now turn to a study cf the role of 


petroleum in thbhe Orlient，that in China，in Japan and in Indo-China。 


11. Petrofeam Cji1na 


For thousands of years petroleum and otter hydrocarbons have been known In China， 
but the deposits have，for the most part，been in the interior of this vast country，and 
eVen Up to the present time they have not been properly explolted， achieving only local 
Importance。 esearches carried out by the““Geologlcal Survey of China”，however，have 
Droven the exlstence of a_number of petroleum-bearing strata， 

We shall，in the following pages，first consider the geographical distribution of 
petroleum in China，next the extent of expleitation and production，and finally its trade， 
consumption and Importation 

1。 Geographical Distribulion of Deposits 


Petroleum beds are found in the following provinces: Kansu,Szechuen，Shansi，Shensil， 


(1) According to the official news agency“Domei” in a' report printed in the journal 


“le Matin,” ”of July 22，1936， 了 Paris， 
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discovery of petroleum is placed at the beginning ot the 17th century，but it was only 
following of the reserves in Pennsylvania that jlts real possibilities became recognized. (1)。 

Starting with the second half of the 19th century，the industry assumed constanty 
increasing proportions。 In 185$9 world production of petroleum was 300 tons.。 In 1874 
this hsd increased to 1 ,550,000 tons (2)，whlile by 189%0 it rose to above 11,000 ,000 
tons。 In 18%5 it amounted to 15,500,000 tons，wlith production constantly on the increase。 
just before the war，in 1913，it reached 53.,000,000.。 Five years latar，1918，it had 
jumped to 72,500,000 tons，(3)，and after another 15 years had soared to 203,000,000 
tons。 Finally，statistics for 1934 show world production for that year as 215,000,000 


It can thus be seen that great progress_ has been achleved in the petroleum industry。 


Nor will this progression come to a halt at its present stage。 At the same time，along 


side of the development of natural petroleum， artificial petroleum 1s 1likewise becoming 


of more and more importance。 There is nothing astonli-hing ln thx，however，considering 


the many uses that are made of petroleum，and the Improved methods used in researches. 


and in industry， 


With these few remarks on the general conditions prevalling in the petroleum industry， 


we will now pass on to a more detalled study of petroleum with special reference to the 


Far ast。 


Greit prDgress can be expected in this field in both China and Japan.。 China 1s a 


vast country，bnut her petroleum deposits have not heretofore been properly explolited。 But 


brogress_ can now be anticipated，particularly in view of the extensive Ioad construction 


(1) Le Petrole by R. de Bonand，Paris，1921， 了 . 6. 
《2) Le Petrole et son economie，Lib。Tech。et 
(3) Les grands marches de matiers premieres，by Maurette，1933， 


(4) Same as (2)。 
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production (1)， while Japan produces 0.16 per cent 《2). 


World reserves amount to 43,055,000 ,000 barrels。 Of this nearly 1,.500,000,000 
barrels are to be found in China，and 1,235,000,000 barrels in Japan and Formosa 〈3 )， 
or 3 per cent and 2.8 per cent respectively. 

3。 Development and Importance of Petroleum 
While primilitive clvillzations were 1lgnorant of the use of petroleum for heating or 
lighting，the oil itself was already known in anclent tmes。 It 1S mentioned frequently 
in the Bible，and reference ;is made to it in the writings of Herodotus and 了 lutarch。 
he pecbles of ancient gypt，Palestine，Arabia， Mesopotamia and Persla were the first 
in the world to know of its existence and to make use of it. . 

In ancient China, also，petroleum was known，but it was then called “varnish of stone.” 
Much later，in the Tang dynasty (618 to 907) it was called “greace of the earth,，”whille 
during .the period of the Five Dynasties (907 to 960) it was known as“bitumen.” 工 he 
name “petroleum:” was not applied to it until some time during the Sung Dynasty (960 
to 1280)〈4)，anhd it was at this time also that it was first used。 These develooments 
during the Sung dynasty were due 'largely to Fang Tchong Yen. (5) 

Petroleum became know at about the same time in japan (688》 (6)，Greece，Albanla， 


Rumania，Galicia and Italy。Bnut it was not used for lighting purposes until centurles 


later ~- in Galicia in 1854，and in Bucharest in 1857。(7) In the United States，the 


Etude sur le commer Htarieur de chine by Z。 BE.Chao，1935，P. 47。 

《2) Le Patrole et son econoruie Libr。Tech。ef Ec.，Paris，1935，P. 31. 

《3) According to the estimates of the U.S。A. Geological Survey，1920 。the barrel used 
in the petroleum industry is the American barrel containing 159 litres。 

《4) Datcs are given for the different .dynrsties as _ found in “the Develofment of China 
Culture”"，by Shao-Chang Lce。 

《5) Current vents，vol。 III，No。5，yov。1930，Nanking，(in Chinese) P。 32. 

《6) The Jaban Financial and Economic Monthly，No。 12，vol。 VIII，1914，P. 20， 

(7) Petrolos naturels et artificiels，by 了 4。 
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explains also_ why nations both in Europe and in the Far East are exhibiting feverish 
haste in an effort to control thelir production of and trade in betroleum。 

RN is also of prime importance in national defense questions，and it is no 
exaggeration to say that lt ls the key to peace and war。 In fact，this .importance Was 
revealed during the world war。 The use of gasoline in aviation，and in the transport of 
troops and war material by motor lorries，the burning of combustible oils in warships， 
and the employment of all other derivatives of petroleum was So extensive and_ essential 
that the possiblilty of Victory was inconcelivable without an amble provision of these 
products。 Clemenceau testified to thlis fact when he said that a drop of gasoline is as 
necessary for victory as a drop of blood. (1) 

More recently, on the occasion of the Italo- 了 Ethiopian war，the imbortance of petroleuny 
was once more demonstrated， but thls time as a possible means of securing” peace。 Italy， 
having violated article 16 of the Covenant of the League of Nations，found herself，as a 
result of sanctions，lacking in certain products，among them petroleum。Had sanctions on 
this product been rigorously applted，the Italo-Ethiopian war would certainly not have lasted 
as long as it did, and it is even possible that it may have had an entirely different denouement， 

2。 Petroleum Beds and World Supply 

Petroleum producing countries are not numerous，the princlpal ones being: the United 
states，Soviet Russia，Venezuela，Iran 〔〈Persia)， Dutch East Indies， Columbia,，- 
Poland， Rumania，Mexico。 All of th-se countries are exporters。 

Those countries which also produce petroleum，but ln lesser quantities，are: Argentina， 
British India，British Borneo，China， Japan and Formosa， gypt， cuador，Germany， 
( anada，JIrak，France，etc。 (2)。 These countries do produce sufficient for tbeir owm 
use， however，and are forced to import the balance。 


At the present time，China produces only 0.00008 per cent of the total world 


(1) Le Ptktrole by J. Fihol and Ch。Bihoreau， 了 Paris，1929， 卫 。145 。 
(2) Le Pektrole by Fihol and Ch。Bihoreau， Paris，1929， P. 161-2， 
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We shall discuss below the character and usage of petroleum，world deposlits，and 


finally the history and importance which petroleum has assumed in the modern epoch. 
1。 Character and Usage of Petroleum 

Crude petroleum，as it comes from the earth， is a brownishblack，viscous and almost 
opaque liquid。 Its density varies from 0.785 to 0.950. Its composition Varles ]1kewilse， 
depending on the source。 It 1s composed principally of carbon (79% to 88% ) and of 
hydrogen (9% to 16 )，bnut contalins，1ln addition，certaln other foreign elements: Suljphur 
(0.5%f to 2%)，nitrogen (appreximately 196 ),and 5Cxygen (approxlimately 5% (1) Ihe 
odor of petroleum varies according to the proportion of sulphur which it ES 

The principal characteristic of petroleum js its combustibility，from which comes its 
extreme importance，both in the form of beavy oll and gasolline for use in internal 
combustion englnes， 

It is also used in heatinpg and lghting,and lis highly valued for lts distillates and 
products secured in reflining，such as paraffne oll]，gasoline，purifled mineral oll or kerosene， 
heavy olls，gas oll，fuel oll，lubricating olls， petroleum coke，Pparaffine，and vaseline. 

It thus plays an extremely 1mportant role in the economic，political and military life 
of the world。 It is essential to induatry in keepling machbines fuctioning, and is indispensable 
in all types of transportation:; airplanes， trucks，touring cars and ships。The wide-spread 
distribution of automobiles in recent years bas entalled a constant increase in its consumption。 

Any country desirous of improving its _ economy must use petroleum in developing its 
industrial life, and if it possesses Petroleum-bearing deposits，it will exploit them so as ta 
obtain thbe best possible returns， 

A country possesslng petroleunmit， however，oOr possessing only in insufficient 
quantities，1s forced to approach foreign shippers for its supplies。Thlis fact 1s responsible 
fior important -international treaties，and one can thus readily understand the influence of 


petroleum on the political relations _ between the various countries of the world。 This 


(1) Ibid.，pages 6 and 7， 
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Petroleum ln The Far-East 


By Tsung-Ching Chen 


(National Central University) 


General Survey 


The signifies “oll from stone.” According to classification of 
Malo， petroleum is included in the category of bitumens。 It 1s an extremely comDlex 
type of mineral oll，compounded of various Substances and valuable for its combtstible 
qualities。 It is _ found in the earth，sometimes lying at great distances below the surface、(1) 

Petroleum is always dlscovered in sedimentary rocks，most frequently in those of the 
tertiary period，bnut the composition of these rocks may be extremely varied。 It is alsc 
extracted from sand and sandstone，and sometimes 1s mixed with sand and with water。In 
any given region it is usually found in rocks of the same general type。 

It should be noted that petroleum beds have frequently been dislodged or pushed out 
of their original positions，due to the action of water，the pressuUre of gas，or the force of 


gravity。 Geological and selsmlc movements of the earth have also contributed to this 


displacement. 


The presence of petroleum 1s mcst frequently as certained through sourdings，sometimes' 
conducted methodically，sometimes in a more or less haphazard. manner。Soundings are based 
on a_ certain number of indices，such as a dark brown coloration of the sand found om: 
the surface of the earth，a lcose layer of bitumen，the presence of ashpalt，deposits of 
natural paraffine，the emission through crevices in the earth of combustible ,gas，of the 


presence of small bubbling craters of mud。Generally speaking, the surface of rocks which 


contain petroleum deposits are free from vegetation。(2) 


(1) Petroles naturels et artificliels by Jean，J. Chartrou， paris，1931，pp。3 and 4， 
(2) Le Pktrole，by R. de Bonand，Paris，1921，pp. 12 to 20， 
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The Upper Sang Kan Ho on Tatung Basin，Shansl 


By Yen Teh-Yih 


(1) Topography of Shansl Plateau 
(2) Tatung Basin and its Formation 


(3) The dralinage pattern of Upper Sang Kan 
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5OME ISOCHRONOUS MAPS OF CHINA， 


Huan - Yong Hu， 


(Central University，Nanking.) 


A striking lindication of the many changes which are _ taking place in the new China 
is _ found in the construction of automobile roads。 At the end of 1936 the total length of 
avallable roads amounted to 100,000 km。 Four lsochronous maps are bere made by the 
author to show the recent Improvement of the communicatlon facilities。 Fig。 IT is an 
isochronous map of Ching Dynasty when horse riding was the only qulckest transport 
means with 120 km as its mexan Velocity each day. Fig. 2 and fig. 3 are the two isochronous 
maps of our day with Nanking and Peiping as the different starting centers。 The assuming 


velocity of the automobile 1s between 30 and 40 km per hour。 Fig 4 shows the regular 


lines of air services。Some circles are added to give an idea of distances departing from 


different staticns 。 
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Fuer die Gelaendedarstellung hahben wIr sechs wlchtigen Methoden:- 
1。 Bergschaffen 
2。 Horizontallinlen 
Schummerung 
Hoehenschlichten 
5。 ckerts Punktsystem 
0。 Reglonalfarben und Farbenplastik 
Die Eigenschaften jeder Methode sind natiirlich verschieden。 Die Horiz<ntalinlien 
sind mehr geeignet fuer topographische Karte，waebrend die Hoehenschichten fuer die 
geographlische， Fuer die Schummerung braucht man nur einfache Arbeit und bekommt 
man doch anschauliche und billige Karte。 Durch die Kombinationen dieser sechbs methocen 
Horizontallinien mit Schummerung，Hoehenschichten mit Schattenton，Horizontal-~ 


linien mit Schraffen，U，.S。W.) ergibt es sich noch besseres Resultat. 


1 
24 
| 
了 


Natural Resglions of Szechuen Province 


By 


Nal -hang Jen 


23 


1 
1 


Trails _ cn the Frontier of Jibet and Sikanc， 


Their Importance 


by 


Glnntze 


Central University ) 


Gntroduction 


Trall from 
Trall from 
Trall from 
Trali from 
Ttall from 
Trall lrom 
Trall from 
Discusslon 


Suggestion 


Nw India to' Ngarl orsun 

Nepal to Tsang 

Chemonshiun (Sikkim) to Tsang andwia 
Bhutan to 

ASssam to Wi 

Assam Sikang 


Burmah to Sikang 


for Selection of frontier 工 owus 


2。 
3。 
5 。 
4 。 
8 . 
1 0 ， 
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Let us tempararily conclude that no。2905 wheat requires less_ rainfall both at planting 
and_ maturing season and the average rainfall amount ls about 560 mm。 It seems it 1s 
suited to a winter Monsoon rain region。lIt is a better fitted seed for mlld marine type 
of climate， 

No. 2905 _ wheat is not much effected by wind，and am increasing sunshine houl 


numbers at maturing season is an asset to its yield。These are shown in Figures 5 and 0. 
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工 he correlation coefficient 1s thus: 


Sum of col。8 


Sum of ccl. 4 Sum of col。7 


_JIn this case thlis 0.78 . 

Mathematical investigation shows that the c.c。 must le betxesn 1 and -1. Generally 
speaking，a_ coefficient above .5 indicates a marked relation between and“y”"。It is 
obvious that the result will be more accurate with more palr of varlab es。For our present 
problem，records have only been started since 1927，for same years the records were 
brokens,，and then in some stations there are certalin years with missing records。TIherefore the 
result of this investigation waliting to be restudied when more records ae available, 

We use a further formula to test thls aspect of the problem: 


The probable error=0.674x - by formular cor.coeff.; and N = number of terms。 


Now substitute the value lnto the above formula 
1-0.78 


The probable error=0.674 x - 二 


</ 7 

It ls found that if the c.e。exceeds (3 x error)] there 1s some relation between the two 
Variables。If the c.c， (6 x error ) the re ation certain。In our case the c.c。almost 
equals to elght times the 机 Therefore we know that rainfall 1s a most Important controll- 
ing factor to wheat yield. 

It ls not only a_ matter of total rainfall but its monthly distribution 1s also lmportant。 
The reason why the year of 1931 had a specially low yield is partly due to the fact that 
october had too much rainfall1，so_ caused the seeds to decay。Figure 3 shows the relation 
between october rainfall and th departure of wheat yield from the normal。Arother reason for 
the low yield of 1931 is due to the lack of rainfall in March and excessive rainfall in May。 
A dot-chart of March rain and wheat yield is plotted in Fig。4.It shows ft' at if the rainfall 
is below 40 mm。the yield is exceedingly low. 


Erom the records of different stations，the rainfall conditions have been the following. 


Month Oct， “| Nov。 | Dec. | Jan。 | Feb. | Mar.。 | Aprnl | May 
Rainttall | 0.8- | 5.7- |46.1- | 14.6-- | 11.2- | 34.5- | 23.1- | 56。4- 
102 .3 170 87.6 70.5 176 


| 
| 
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The Effect of Temperature 


Temperature 1s more relliable than rainfall in its season，so its effect is combaratively 
small. The temperature crltcal perlod seems to be at the maturing season。TIt can be lllustrated 
by the fact hat the March of temperrture of the 1929 wheat year and no decided deparure 
from that of 1931，except that the temperature of the maturing season of 19%29 has 
been perslistantly higher than that of 1931 (fig.2)。 Thus from various good years of 
2905$ wheat the temberature conditions are ftound to be 


different stations for no。 


the following: 


Month 0ct. Nov. Doc。 Jan。 Feb. Mar。 April May 
| 
optimum | 
temp。 1790-189 100-120 | 20-60 -10-20 | 30-50 00-100 | 130-160 | 200-230 
C0 | 


The ffect of Raipfall 


We know that vheat yeld depends upon :the amount of ralinfall,and also that thbe 
"Wheat year'' rainfall is much moro vital than the total ralinfall.， In order to know how close 
s_ the relationp,we will use the mathematical quotient of correlatton coefficient by 
Smith。 


Sum of ail terms 《Departure 有 x Departure Y) 


Sum of all terms (Departure Sum of all terms (Departure 


y Wheat yield 


These data are therefore set out in eight columns: 


5 
year Rain | Dep， | | Wheat Dep. Dep.: Dep.R 
Dep.y 
M.m.。 caties/mou | 
8.80 
90.68 883.7 220.08 
7 years 


; 
| 
qq 
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xcess OVer 906excess 
Station 1932 yleld 1933 1934 avVerage former stan- Over 
caties/mou ，caties/mou ，caties/mou yield dard seed mer Stan 
dard seed 
Hsuhsien | 225.9 1.8 
| 〔(-42.3) (50.4) 
Tsuhsien -34 .5 -14.7 
Kaifeng | 182.7 -20 .6 
| (-116.2) “| (-9.541 
Sian 150.0 | -7.5 
| (-11.2) 


Figure 3 In parenthesis indicate the departures from the standard yield \caties1/mou) 。 

工 hose with no signs mean excess and these with negative signs mean defliciency。 

From the above data lt 1s shown obviously that no。 1905 seed is best fitted for 
Nanking and Wusih but least sulted for Kalifeng and Tsu-hsien。 since methods of 
cultivation are the same。the difference mnust be due to physical factors - - especlally 
climate aud weather condlitions。 

Take the yearly yield of Nanking as an examp'e,even though no.2905 wheat 1Ss best grown 
in Nanking，yet the 1931 production was four caties less per mou than those cf the no。 
26 seed。 The following table shows the production of the years 1927-1933 ln Nanking。 
year 1927 | 1928 929 1930 | 1931 2932 1933 | average 


| 
yield (322) | 221 |〈401) 307 | 176 2 220 
caties/ monu | 
Departure | | 
from no.20 | 
standard (149) | 66 | (202) 
seed 
| | 


Figures of 1927 aud 1929 are not used for the average. 


73 -4 
(24.996 ) 


Figure 1 ( in the Chinese section ) shows that a _ condition of more rainfall, in the form 
of snow，even the lower temperature 1s lower during the wheat year 1Ss decldedly favorable 
to _ wheat growth。In Nanking wheat is _ usually planted by october tenth and harvested by 
June first。Besause the rainfall of September forms the molsture background of the 


seedling， so _ the rainfall from September to June are all counted lin the wheat 


year。 


| 
| 
一 一 
4 
| 
4 


NO.。2905 WHEATI AND IIS CLIMAIIC CONTIROLS 


Liu En-Lan and Wu Tze-Tsali 
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In 1927 the Agriculture College of the Universlity of Nanking has started a Serles 


of experiments upon a new kind of wheat seeds out of 4529 different varieties of seeds， 


no。2905 was chosen as the best seed。Because it not only has 3a harder stem to resist 


strong winds，but it is not 1liabale to fungi deseases and also lt has proved to have a 


high yield。In Nanking it exceeds the yield of that of the farmer by 329% per Same unit 


of 1and area, and exceeds the former standard seed no。 26 by 25 % per same unit of land 


area 。 


Prof.C。M. Ho of the Unuliversity has experimented this pew no.2905 seed in ten 


different stations: Nanking，Hwanghue，9Soo-chow, 


g，Sian，Changchow and Tsuchow with the same agricultural methods. The results of 


three years (1932 一 1934) are tabulated below: 


- 


| 
Station 1932 yield. 1933 1934 avVerage | xcess Over 96 excess 
caties/mou | caties/ mou | caties/mou | yield former standard over former 
seed standard 
Seed 
292.3 
Socchow 一 二 (031.8) 292.3 31.8 10 .9 
(39.9) 277.29 242.6 
(73.4) (-1.9) 
Hwangtu 270 .0 209 .7 171.27 217.0 -3.8 -1.8 
(39 .0 ) (-24.3) (-26.73) 
Changchow 一 428.04 214.02 321.0 58.1 18.1 
(105.03) (11.25) 
Hwanghue 99.0 131.58 | 214.2 148.3 -4.3 -2.9 
(-22.5) 《11.52) | 《〈-1.89) 
Nanking 211 213 278.0 210.0 61.2 29 .1 
(58 ) (32) 《2 .3) 
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APPENDIX,。 
黄山 各 上 之 高度 


As some of the helghts above sealevel - especlially those in the valjeys - have been 


omitted by milstake in the map of 1: 30,000， and as to some of them a_ correction still had 


to be applied，we may give a list of these helghts here: 


口 
2. 
3。 
《中 国旅 行 社 ) 


4. 慧光 和 
金山 


6. 冰川 
7. 年 山寺 
8. 天 门 
天 都 

文殊 院 

之 低 
10. 天 都 
11. 院 
12. 花 
13. 花 
14. 花 
16. 平 天 


Tangkou 490m 
uchuchi 499m 
Maopong 

(China Travel Service 
Hotel) 726m 
Tsekuangsze 910m 
Ching San Ling 
(uppermost Cun- 
ninghamia ) 940m 
Striated preclplce 1120m 
Panshapnsze 1382m 
Tienmenkal 1628m 


Pass between 


Tientufong and 


WVenszeyuan 16055m 
Tientufong 1913un 
Wvenszeyuan 1758m 
Lienhuakou 1640m 
Lienhualing 1791m 
Lienhuaftong 1954m 
Popuyuanti 1743m ， 


Pingtenkang，Sou- 


17. 天 海 
18. 光明 顶 
1?. 林 
20. 清 
21。 狮子 林 西 

北 之 


2 西海 门 


23. 狮子 林 
西海 门 
之 小 
24. 老 
25. 松 谷 


27. 
28. 
2?. 
30. 文殊 院 下 

之 深谷 


始 信 
白 


31. 谷 寺 


thern culmlnation 1867m 
Tienhal Cottage 18724m 
uangmingting 1950m 
Shilitzeling 1686m 
Chingjlangtal 1757m 
Mountain of 

Shitzeling 1790m 
sthalmen 1691m 
Rivulet between 

Shilitzeling and 

Hsihaimen 16050m 
Laolungtang 037m 
Sungku - an 700m 
Highest Cunning- 

hamia trees in the 

North 913m 
Shihhsinfong 1703m 
Peingoliing 17&0m 
Hwasakong (Pass) 1370m 


Gorge below Wensze- 
1113m 


987m 


yaan crest 


Yinkusze 


Most of the maps in 1: 30,000 have contour jines much more approached to each 


other than 50m of vertical distance。 The relief would have been better shown，lif form 


lines of 20 or 25m wouid have been chosen. 


However，it should be considered that the 


map was only inade as a by-~product durlng a short student excursion， 


7 
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light. The sea of vajlley fogs reposes all over the North in a light cobalt blue，The ftogs 


are not awakened yet by the morning breeze，but they are just touched by a first rosy shine 


from the 


《1) 


《2) 


《3) 


《4) 


《5) 
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new highway from Hwelchow to Talping and Ankling，and by the narrow rafts on HSsi Ho， 
starting from Yansze。 Otherwlse the tranSportation done by porters on narrowW 
paths . 

In the Taliping basin and in the hilly country North of 再 uangshan the conditions are 
qulte different.， The valleys are broad with inserted basins and therefore the alluvial area 
for cultivation of rice 1s qulte extenslve。 Here only a summercrop of rice 1s grown。 In 
winter，fields are mostly fallow，Small and big beans and linseed are also of some importance，。 
On the slopes，no lnclhlned fields are found，but there are rice terraces along the hilljs，jln 
places，where 1lrrligatlon 1S possible， 

xcept for the temples，the cells and monasterles，Do_ settlement 1s found on the 
Huangshan massif itself，as the soil js scarce and poor; the rough surface，the height and 
the _ difficult access prohibited settling。 So Huangshan became a refuge for the wild 
Vegetation and fauna as well as for the Buddhist monks。 The crests are gashedi the slopes 
are rugged or form huge walls。 The lateral ridges are topped with a ribbon of whlte sand， 
old pinetrees adorn the projections and edges，and patches of deciduous, forest hide ln 
gorges and groves。 So Huangshan stands in a striking contrast to the smooth slopes and 
swelling or catenary ridges of the surrounding mountains and hills，which are devoid of 
forest and only covered by grass and scrub。 Thus I could outline the margin of the granitic 
area even' for places，which only were seen from a greater distance。 

The sites of the monasteries were chosen with an exquisite sense for the beauty of the 
scenery，refired in centuries which contemplated the divine in the greatness of nature. 


There is the dance of the clouds in perpetua]l cbange around the gigantic tower of Tientofong， 


below which the refuge of Wenszeyuan is like a giants toil。 There 1s the dense fog， 


dreamingly hiding an abyss and combing the bushy needles of an old windworn Pinetree 


warrior。 There is Shitzeling temple before sunrise: singing birds rejolice the morning 


dew in the chestnut scrub，and the gashed contours of the eighteen 世 ohans praying to the 


Southern sea _ stand dark against the Eastern sky，which is shining and glowing in the ftrst 
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13 
part of Pipgtienkang-plateau， Varairam nigrum and a Species of Leontopodium are found 
among the hard grasses。 This shows that we already approach the subalpine zone,，although 
thjs is very low for a region in a latitude of 309._ But we-may not forget that we are in 
the belt of strongest negative anomaly of annual temperature on earth。 We were told 
by the monks of Shitzeling (1686m) that in this place frost is expected from the middle 
of September until the beginning of April and that snow-fall.occurs during four months， 
sometimes forming a thlick cover of snow。 


As in most reglons of China，the forast has been almoast totally destroyed in Southera 


Anhuei，even in the thinly inhabitated Tangkou-mountalins。 Here villages are restricted 


the narrow banks of the rivers， The two-stored houses have white-washed walls，often 


with beautiful sgraffitto (black on white) ornaments jike in Northern Chekiang。 Scattered 
on the slopes are mud huts with straw-roofs。 Some of trem belong .to a farmer in the 
valley and may be deserted in winter-~time。 In the _ narrow Valley5 rice fields are Very 
scarce and yield only one summercrop。 As in other mountain regions ln S-Anhuei and 
N-Chekiang，where the valleys are too Darrow to Support rice fields，also in the Tangkou 
mountains most of the fields are scattered over the slopes and are not terraced。 -Usually 
during three years maize (Indian corn) is harvested on these fields, but in the fouf year 
tung-oil trees are planted to last for another three years。Then conifer trees are _giowWa: 
sometimes pine trees，but commonly Cunninghamias。 Or the soil is let alomne to cover 
itself with spontaneous vegetation。 After ten or twenty years，the Cunninghamias are 
cut down and the slope agaln transformed lnto 

Other slopes are used ior tea plantations。 Maize，or evenm young Cunningharmiias 
sometimes are planted between the rows of :tea-bushes。 Beside corn， tea，tung-oil， ard 
timber，also a little millet，sesame，soybeans, and especially buckwheat is grown。 Fragrant 
inushrooms， chinese ink，and ink slab are famous products cf the Iangkou-mountains: 
Goats are not rajsed in these regions; 让 would be dangerous for the fenceless fields, 


The region is connected with the ountside worlid by the scahty motorbus~traffic on the 
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old_ plateau，the drainage pattern may have been changed by regressive erosion and 
stream- capture，1s shown in Fig。 The old mature” topography now is only preserved 
in Pingtienkang，but the: Lienhuaftong and the other higher peaks of the 了 uangshan 
massif have been cut out of these hly 

How far the glaciers of the older Pleistocene glaciation stretched out into the foreland 
of Huangshan，is not yet known。Glacial deposits containing jarge boulders of granlte and 
a few ones of metamorphic shales are dissected into terraces round Maopong on the 
Southern foot of Huangshan as already stated by ]. S， Lee. Farther away from the mountatins， 
the road-cut on the pass of Tangkou also shows moralnelike Iaterlal covered by fluviatile 
deposits (上 )。 

The two low semicircular ridges whblch separate the small alluvial plains of Putsuen 
and 再 siaputsuen from the much larger Taiping basin might be terminal moralnes of piedmont 
glaciers coming out of the Northern valleys of Huangshan。 But these hills have not yet 
been examlined 

The orliglinal Vegetation of Huangshan area was a dense forest。 In the lower parts it 
was Subtropical and of evergreen and partly deciduous type、 It included evergreen and 
decliduous oaks， Theaceae， Rhododendron，Lindera， Magnolia，and high bamboos，Cun- 
ninghamia being the main conifer tree。 Going up the slopes, this forest gradually changes 
into a more temperate type Between 920， and 1000m Cunninghamlia and the high 
bamboos are left behind。 On rocky surfaces and projections Pinus Massoniana becomes 
the dominating tree，bsesides Torreya， Juniperus Formosana，and Cephalotaxus。、 In shady 
ravines deciduous trees prevail such as Ulmaceae，Corylus，and Acer (maple)。 In the 
shallow valleys of Pingtienkang-plateau still lis a deciduous forest of oaks and 
Castanopsis。 Peat bogs are almost lacking in Eastsrno China，bnut I found small areas of 
Sphagnuni swamps_ on the flat watershed of the Pingtienkang-plateau near HHsihaimen 
(1695m)。The- only other occurence Known to me is in tbhe khanglng valley on the plateau 


on top of Tienmushan (in about 1450m)。 Near Kuangmingting (1950m) on the highest 
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lower parts of the valley。 The only possible explanation is that by glacial striation，the 
more as the exlstence of a glacliation in the Huangshan area is also confirmed by other 
facts 〈striated boulders, moraline deposits) (1)。The wall is _ vertical and partly oVverhanging， 
it js Situated in the outer curve of the valley; so _ the pressure of ice must have been 
speclally strong here; on the other hand，the overhanging rock mnust have sheltered the 
striae like a roof against the work of water，washing down after rains。 The striae show 
clearly that the oversteepened slopes and trough-shaped bottoms of these Valleys of the 
Southern slope of Huangshan obtained their outstanding features _ already during the 
older Pleistocene glaciation periods。 Only “minor forms such as the small V-shaped 
incuts lin the bottom of the U-shaped valleys are due to later erosion。 For the formation 


of glacial clirques (kars) the crliglinal slope was too steep。 


These U-shaped valleys are only preserved on the Southern slope of Huangshan， where 


joints are very scarce。 Where these valleys leave the granitic area，they hang-over the 


deeper valleys of the phyllitic area to the South，causing waterfalljs， This break of slope.， 


js due to the stronger eroslon in the phyllites compared with the granlte. 


On the Nortbhern and Western slope， where the .vertical joints are crowded and the 


base-level of eroslion 1s much lower than in the South，young erosion Was more efficient 


and has destroyed much of the glacial features。 In 卫 sihal，the only longer torrent leading . 


towards the West has cut its narrow valley into the mountain，back .to .the: rim of the 


plateau。 This gorge ends blindly and is Surrounded by vertical walls。 walls .rise 


just _ from the torrent which forces lts way between huge blocks。 
In the North and the East the valleys are not So steep，but postglacia”rlVver erosion 


must have bsen quite effective。 In the gorge of Laolunpgtang， torrential evorsion has worked 


out deep potholes 〈('“Strudeltbpfe”) into the rock-floor of the river。 JIn-some of these 


potholes_ grinding stone still in action during high water。 


On the plateau of Pingtienkang，the rounded surface of the rocks -may be due to 


glacial erosion，although exfoliation works out Similar Surfaces。 whbat -extent, - tbhls 


~ 
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The _ mountalin itself 1s built up of granite, and 1s still partly covered by forest3。 On steep 
slopes，here and there，broad，rounded rock-surfaces come out of the thlick eluvlial coating。 
Where the joints are closer Spaced，the slopes are lnterrupted by projecting rocks which 
are dismembered into piles of spherical boulders. 

More to the North 一 In Western Hunan，ln Eukien，Iin Huangshan and Chiuhuashan， 
in the Hwaiyang mountalins，lin Northern Tsinlingshan and Huashan，lin Eastern Shantunpg 
(e.g, Laoshan ), and also in 玫 orea 一 granitic e'evations rising to greater helghts are usually 
strlipped of their coating of soils and of weathered rock.， They have steep walls and rugged 
crests with cupolas，thumbs，and pinnacles。 All these mountains once 'were covered by 
forest，and many of them still preserve it。 This fact proves that these forms cannot be 
explalined by the lack of a Protecting cover of forest。 HSchmlitthenner (3,4) entirely 
attributes them to the work of the weathering and of periodic or sporadic downpours of 
rain ln a temberate and continental climate。 But since ]. S. Lee discovered 3a Pleistocene 
glaciation in the lower Yangtse region causing a _ drop of the snowline to jess than 900m， 
the possibilities of glacial erosion have to be taken inoto_ account。I have shown in another 
paper (5 ) that the glaciation In Iushan and Huangshan is older than the last glacial 
period (Wiirm ) of Europe and Northern America and probably colincides with the breceding 
one (人 Riss)。So it is probable that the steep features in the granitic mountains were formed 
or at least accentuated during the older Pleistocene glaciations. They have been since preserved 
by the fluviatile erosion in a continental and monsoonal cllmate，in splte of the long time 
elapsed since the older glaciations。 (It has been estimated that the period synce the close 
of the Riss-glaciation js about 10 times as long as the period since the close of the Wiirm- 
glaciation) The and striated surfaces， of course,， have been almost entirely destroyed 

That a part of the present steep topography already exlsted at the tme of 
glaciation is shown by the striae ftound by J]. S. Lee and also visited by our excursion， 
in the oversteepened left wall of Banshansze Valley in Soutbern Huangshan。 These long， 


straight，and smooth groves in an entirely uniform rock are gently inclined towards the 
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have visited in China。 Huashan (Shensi) and some intrusions on the oaern border of 


Tsinlngshan，e。g。 Chaowutalishan，show practically po at all， whlle the three 


sets of jointing ln Laoshan (two are vertical，one almost horizontal) bartly are combined 


with volcanlic dikes。 


In granltic reglons，weathering of the bedrock mainly works as exfoliation (desquamationi 


Abschuppung).。 By contrasts of temperature，fissures parallel to the surface are formed in 


the exposed rock，due to expanslion and contraction; chemlcal processes decompose the rock 
along these fissures，while a crust 1s formed on the surface，where evaporation of cappilary 


water preclipitates the dissolved materlal. 了 ven where the rock 1s covered by deep eluvial 


soll，weathering 1s formling ljayers like onion in the bedrock parajllel to every fissure 


and joint，rounding angles and eVery prolection. 


In former times，the lateral ridges of Huangshan have beea coOVered by forest。 Where 


thlis has been cnut down they completely jost thelr IThe and disintegra- 


ted bedrock now make up the surface。 Such 2 of whlitish Strongly contrast 


with the dark colour of the bedrock and the lichemns、 Lving on 1t。 


What appears to be a crust formed on the granite has been observed at places，wWhere 


thin sheets of water are trickling over 本 surfaces and are evaporated OD ss Way。 


Goling over such hard surfaces， the nolse of the sounds hollow lin Some 


Such crusts will not have been focmed below a cover soll and vegetation。 


nothing stops the progress of the weathering。 


In Indochina，Southern Yunnan，Kwangsi，and Southern Hunan，the granite Usually 


is _ coated by a thick eluvial cover of red soil and decomposed rock。 The bedrock is only 


reached in gulleys and in river incuts Or on Steep sloPes， 


good example for this is furnlished by Hengshan Southern It rises to about 


1330m(1) and 1s surrounded by lowlands of hummocky hills， mostly consisting of 


(1) According to the map of Hengshan，Appendix Atas of journeys of 了 了 sia he， 
revised by V。 。 Ting，Commercial Press， Shanghai， engshan is 1343m heigh; 
according to the map of Hunan in 50,000 it counts to 1320m。 
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quartz，some hornblende and a little black mica””。 There are dikes of fine-grained granjte 


of similar composition; on Lienhuafong，the highest peak. Also in Places， 
quartz-veins occur both parallel and intersecting. 

In every granltic area Subject to strong eroslon，the system of joints is very important 
for the shape of the 0 and the drainage pattern。 In Huangshan，only two 
Vertical sets，but no horlizontal ones are found. In the Southeastern part，whilich is the area 
of ths highest peaks and the strongest relief， joints are rather scarce，especially those 
running SW-NE. But the few ones that have thls direction lead the way for the steep 
and sloping troughs of the Northeastern tributaries of the Maopong river。 The other set 
that runs NW-SE and parallel to the Maopong depression is less scarce。 Bnut it only 
produces fissures，clefts and_ gulfs (chimneys)， The best it does is to form notches and 
gashes of the lateral ridges and to divide them into huge towers and thumbs，whblle the 
steep almost vertical walls are divided into furrows (Gassen”) and round salients。 

In Yinmenfong，the block Southwest of the Maopong depression， the set running 
NB-SW 1s more closely spaced， Along lt Sharp gulleys are into the rock，separated 
by narrow sloping crests。 

In the Northern end Northwestern part of Huangshan，in Hsihalil and Peihal，both 
sets of joints are crowded。 The crests are dissected and split and gashed lnto pinnacles， 
Drongs and needles，and grotesque figures arousing fairy-tale phantasy。 The deep gorges 
and abysses only follow the direction of the joints approxlmately. 

Horizontal fissures found in a few places only，like in sihalimen。 They are 
limited to the abrupt rim of the old plateau， where thls 1s deeply cut by young erosion 。 
For thls reason seems propable that the horizontal joints are kind of exfoliation， 
formed by the weathering on the old plateau，and now exposed by recent gorge-ctutting、 
This cutting 1s young that the time has not been sufficient to produce a spherical 


weathering of the blocks (Wollsackformen” )。 The resulting structure resembles masonry。 


The jointing in the Huangshan is different from that in the other graniltic rezions I 


| 
5 
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that a former flatter topography is preserved。 This is the case on the top .of -Huangshan， 
where Pingtienkang forms a hilly plateau in the helight of 1650-1950m。 Other -examples 
include the top of the phyllitic mountain East of Huangshan (about 1550m])，the summit- 
plateau of Chiuhuashan (about 1000m)，the hilly Plateau of the Northwestern Part of 
Tienmushan (about 1450m)，and perhaps also the conVex plateaalile crest of Maanshan 
(about 1700m)。 Like on the limestone -plateaus of the Eastern Alps, the surfaces of these 
plateaus are quite hilly and have a relief of several hundred meters。 But still they are of 
mtUch greater maturlity than the surrounding slopes。 

Now let us turn to Huangshan and its closer Surroundings (small sketch map 1: 200， 
000)。 On the Southeastern side the straight valley depresslon of Tangkou touches the 
massif of Huangshan。 It runs parallel to the strike of the rocks。 卫 ow far this 1s due to 
erosion of softer rocks，and how far to tectonical structure， is sttll a_ problem. 

This_ depression is not a_ continuous valley，but a seqtlence of short stretches of valleys 
connected by low passes。 Nevertheless it is used by the new motor-road for a_ distance 
of approximately 25 km。Some rivers follow the depresslon only for a short distance and 
then leave it for good。 Two of them，NE and SW of Tangkou pass，are only deflected 
for a short distance。 After a short course ln an adjacent valley，they turn .back to the 
depression。 This may be due to glacier tongues，reachiog the depression during an -older 
Plelstocene glaciation， or to the entrenching of former meanders，jlike those of the lower 
coUrse of Tangkou river。 

At right angle to the Tangkou depression，the straight valley _ depression of Maopong 
cuts through the Huangshan intrusion and separates Yinmenfong from the inain body.,of 
Huangshan. Where it jleaves the area of the granite the hot springs of Maopong .are 
situated on the Southera border of the intrusion。 工 his _fact favours the idea of a faulted 
origlin of the depression。 

The Huangshan intrusion consists of a coarse-grained， whitish granite。 It has been 


described by J. S. Lee (1) as a rock “with large phenocrysts of feldspar，irregularly shaped 
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bends of the narrow valley are entrenched meanders，slightly adapted to the strike of the 
phyllites. 

The low ridges of the Northern area mostly have concave slopes。 The valleys mostly 
are broad and connected by low passes Or gaps。 JIn this network，jlarger and smaller 
basins are disseminated.。 They partly are occuplied by hummocky or undulating low hills， 
partly by alluvial plains。 The drainage seems to be complicated。 The Taiping basin for 
example is drained in two different directions. 

In the NW，in a distance of about 70 km，one higher mountain is quite distincly 
seen in clear Weather，risling out of thlis regions of hills and basins to a height of about 
1000m or more。This 1s Chiuhuashan，renowned for its numerous beautiful monasteries 
lt is a granitic intrusion hke Huangshan。 The SW of it bears a plateau，while the NE 
is notched into Pinnacles and towers，whkich are of much smaller size than those in Huang- 
shan。 Chiuhuashan sesms to rise about as high above its surrounding hills as Huangshan 
rises above the phyllitlic chalns， 

Taking the large area _ visible from Huangshan in clear weather as a whole，a jlack 
of uniformity of summit-level (“Glpfelflur”) is esvident。 Leaving the Anhwei- Chekiang 
border-range and the Hwelchow-Kinmen basin out of consideration，Maanshan and the 
massif cf Huangshan alone exceed 1600m。 In the bhyllitic cbains of the Tangkou_mountains 
many Summlts rise to 1500m。 The low hllls in the of sandstones and shales 
in the North seem to attain a more or less _ uniform hight of some 600m。 The low 
hummocks of the basios do not stand up for more -than 5S0m above their surroundings。 

工 hese data show clearly the lack of unliformity of hight for the whole area，but inside 
of each physiographic _ unit the heights of the summits vary bnut jlittle， suggesting local 
summit-~levels. As long as these levels only consist of linear crests，formed by the 
intersection of slopes，no conclusions -can be drawh concerning the former topography.。 Ecocr 
in this case homogeneous rocks alone may be responsible for the unliformity of bight。 


But Where plateaus and convex swells form the top of the mountains， it is safe to conclude 
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mountains and distinct terraces of different levels in the Hweichow basin suggest a youmng 
uplift of this Southern area。 工 he contrast between uplifting in the South and sinking in 
the North is further emphasized by the contrast between the larger remnants of flat and 
convex forms ln the highest parts of the Tangkou-mountalins and Huangshan on one hand and 
thbhe prevailing concave forms in the hillly reglon North of Huangshan on the other hand, 

These hills have sharp ridges rising to about 400-700m.。 TIhey probably are composed 
of Paleozoic sandstones and shales. 50 the _ difference of hight between the Tangkou- 
mountains and these hills will partly be due to the different resistance of the rocks .against 
eroslon，partly to the opp:site sense of vertical movement of the two districts in the Way 
suggested above. 

The difference in the scenery《''Landschaft”) in the North and in the South is Very 
striking。 In the South，in the Tangkou-mountains，the long slopes are straight and steep， 
and the _ narrow valleys_ leave almost no Space beside the rivers。 The main crests run more 
or less parallel to the strike of the rocks. All these ridges rise 1000 or more meters 
above the valleys。 In the West，they are divided into summits of pyramidal shape by 
smooth but high passes with steep approaches (Joch”'，“col”)。In the 下 ast，a former 
topography of convex forms 1s stll preserved to some extent in two levels，but has' bee 
largely dissected。 In the main valley，that flows from the Huangshan Southwards to_ the 
Hweichow basin and 区 used by the new motor-road from 百 welchow to Taiping and 
Anking，longitudinal and transversal sections alternate frequently。 As one approaches the 


了 welichow basin and the mountains become lower，it becomes apparent that these sharp 


According to him，this 1s due to the development of erosion in temperate elimate， 
But typlcally entrenched meanders are to be found，e。g。in Northern Shensi along 
Chingho river，and again South of Huangshan，and .in parts of Chekiang (arouad 
Tiaotal along affluents of the Tientangkliang)。So I suppose that the lack of entrenched 
meanders ln the lower Yangtse reglon 1s due to the sinking of this area_ as compared 
with sealevel。For in region Which sinking or stable in comparison to its -Dase- 


jevel of erosion，entrenched meanders will be gradually destroyed， 
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from NE to SW。 The Eastern one is defined by the cities of Ningkuo and Hwelichow 
and is used by the main road from Nanking to Nanchbhang and the rallroad under 
construction。 The Western belt llies between Shihtal and KKImen and seems to be mauch 
deeper than it appears on the Atlas of China，edited by V.。K.。 Ting，W。H。. Wong and 
C，Y。 Tseng。 The Southern boundary of the Tangkou-mountalins seems to be not 
a straight line，but to change between NW and NE directions。 So the area of these 
mountains has not exactly the shape of a parallelogram。 

West of Huangshan，Maanshan occupies a simllar dominating position in its mountaln-- 
system，as 了 uangshan occupies in the Tangkou-mountains。 Although being 6060 km away 
from Huangshan，it was distinctly visible due to the bright weather during our October- 
exctursion。 According to our observations，it rises to approximately 1700m above sealevel 
and bears a plateau or at least a broad convex swell in its Northwestern part and a rugged 
crest with steep peaks in lts Southeast， 

East of Huangshan，the Northern boundary of the higher mountains is continued by 
the Northern marglin of the Anhui-Cheklang border-range， culminating ln Tienmusban 
(1520m) in the East and Peichangshan (1500m) ln the West. 上 rom this point，the range 
runs in a Southwestern direction。 工 he new highway from Hangchow to Hweichow crosses 
it in the high pass of Yiilingkwan，while the Singankliang river cuts it in the beanutiful 
gorge of Weliping。 The higher summits of this range South of the Hweichow-Hsiuning 
basin may be also distinctly seen from Huangshan in clear weather，rising to more than 
16000m.。 

There are good reasons to believe that the boundary between the high mountains in 
the South and the low hills in the North at the same time separates a_ rising area from a 
sinking one。 We know that the reglon of the lower Yangtse is sinking， as compared with 


sealevel。 On the other hand，entrenched meanders 《1) on the southern side of the Tangkou- 


《1) 吾 。 Schmitthenner (Lit.3) pointed out that he did not find any entrencbied meander 
in the area，he visited in the lower Yangtse region (Hwaiyang, Lushan and other places), 


HUANGCSHAN XCURSION 有 人 PORTI， 


(By Wissmann ) 


(National Central University，Nanking ) 


During a _ student-excursion in October 1936，four days were spent In Huangshan in 
Southerna Anhui，the mountain range of perhaps the most beautiful scenery in all astern 
China. In order to _ prepare this excursion，I had already spent four days in August 1936 in 
the same reglon。 As results a map of the region in the approxlmate scale of 1:; 30,000 
and a sketchmap of a larger area in 1: .200,000 are published together with thls report， 

The readings of a .Paulin-Altimeter and of a Fuess-H 了 ypsometer taken during both 
excursions have been worked out by Dipl.-Ing。 Neumaier (National Central University， 
Nanking) and used for the construction of the detailed map，together with my route-~ 
mapping，bearings and panoramas。 Only the distance between the villages could be taken 


from exlsting maps。 


A list of the heights above sealevel of Huangshan region 1s given as appendix to 
thls paper。 

As seen on the sketchmap，the Huangshan is a masslf (Gebirgsstock”) of almost 
clircular outlines with a_ diameter of about 16 km。 It conslists of granltic rocks of cormp- 
aratively young，perhaps Jurassic age。 This intrusion is situated on the Northern border 
of the Tangkou-mountains，which are composed of hard Sinian phyjllites. They attain 
elevations of 1500m，while the Huangshan massif rises above them to 1954m。 工 he 
Northern boundary of the Tangkou-mountains，to _ which Huangshan belongs，runs_ from 
East to West。 North of it，there are low hills，not higher than 400-700 meters， 

In the Tangkou-mountains，the Sinian phyllites strike NE-_-SW and so do the main 
ridges and depressions，which thus end en echelon one after the other along the Northern 


border of the mountains. This border is interrupted at two places by lower belts stretching 
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(3) 。The variation in the strength of monsoon in southeastern Asia ls also related to 


temperature changes on the continent。 In general， strong monsoons tend to 


jncrease the temperature on the continent and decrease the temperature over the 


sea， while week monsoons tend to _ decrease the “ontinental temperature and 


ralse'the ocean temperature。The relation 1s，however,，pnot Very close. The temper-- 


ature opposition between low 'and high latitudes is not at all obvious 


varliations cf monsoonal clrculation 。 


TIhese generalization are supported by a mass of statistical data given in the paper。 
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ATMOSPHERIC CIRCULATION AND 


WORLD TEMPERATURE. 
CHANG-WANG 工 U. 


ABSTRACT 


A;， Angstrom, in his paper “Teleconnections of Climatic Changes in Present Time” 
qas demonstrated the relationship between the changes of temperature and variation of 
atmospheric circulation by the oretical meahns and statlstical method。According to his theory 
that in all localities，where the temperature field 1s such， 人 an increase in the circu-- 
lation means an increase also lin the difference between energy of advection intrcduced and 
energy taken away，we will find an iucrease in circulation correspond to a rise In temper- 
ature and Vice Versa。 That at all localitiles on the other hand， where the temperature 
field is such that an increase in the circulation means a decrease in the remalning 
in the volume element，the increase in circulation will produce a .fali in temperature and 
Vice versa。 In proving his theory he calculated a number of correlation coeffients be- 
tween temperature of high and low latitudes and found strong oppslition between temperature 
at stations north and south of jatitude 350N，agreeing remarkablly well with his theory。 

The author extended his_ investigation throughout the world and found the fiollowing 
interesting 


nuljif,es the 


creasel of atmospheric circulation 


decrease 


temperature opposlition between stations north and south of latitudes 359 at 
both hemispheres。 This opposition is well marked in the southern hemisphere as 
the distribution ofl and and sea is more even。 

2)。 Regardjess of latitude，temperatures_at stations Where are influenced by cold 
ocean ctrrents tend to decrease，and to rise at stations where are influenced by 


Yarm ocean currents when atmospheric circulation lncreases and Vice Versa。 
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